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jA ^JlP ◄ 


^Ui3j “ Js” 4ocsJa3l ^Ui3 4^1 wXp^\ 3 4iAl>^ Ui?3 j\ 

*\ 4pSM ^ \^\ J u/ 0” 4-^1 ^P J “O” 4^1 ^4 pSM *UiSj “^” 4^>^31 

CJ^tabca Jj>J 4l^j> ^Uilb LiL ^Ui3 jl UjIjj “£” 4JLi>Jl 

itabuJl Ubab* IS^j cJ^LJl ^9 J^33 ibli j^3* S4 j4>- 

(\— ) ^jLuj> 4 ^yLi>- 34P Jj>- ^j> V Jj> 33 4bbS ^*P 1^3 1 Jc>o \ — = 

4 P^j>x-a ^^4 tj 3l4P^h oJjJs^- 4 PjA><a ^b>o IjJ ‘4tabuJl 

^4pSh 

4iljJJ ^Ut JJUdl :jjUJI J5wll ^ 
a3\jJ\ j\ ^j31 jjo ii^^b \ + V J^ = 

43^bu>A3 (j V dAJij^ 

. 4 ajLJl>- J ^b*- * = \ + 

5 Jo Jc>- 4 Pjaj>wo j^Ss^i j\ 5 ^ \ jj 



Gann 


JjUuqJlq Olq^lJI O 

O 


o 

<L»<j 4 p 4 ^*xL>- aJI A 


Imaginary number ipLiiiJI iAAJI 

* 

(\— ) 430^0 ^ 4*31 43 b o ^L >^31 ^ 4*31 l 3 ^u 

+^3 | J 5 vJ | V^ = | — V 4 ^>L>Jl 43 j ^ ~ ^ *o^ 

<uLw>fcJl i( 4 pVb O V V <O 0 — cut 3 j^^a 3 l L 5 ^ ^ 4 pV( 

o"r\ = r 1 ^ ciJLJJu 

l 4 $C&j Cj~o \ = o^V 

^)l 1 0*^ ^), *4111 Li jjl^oj 

Jlio dbi ^ | V = 3 bV ~PV 



JjVl ^-IjjJl Jvaill - cJlkJl 





Integer powers of / fteupuaii £ 

^ £• ' 1 ^ ( ^ |^ 1 ^ o\3 ^g »<j \ i^J*<j\^3 ^ Jl>^> LJ 

:^y O ^J^13 <ill>vjl ^ jJ53i 


u — =u - 


~o^> 3 ji 


\-= T o 

1> = O x \ = o x £ 0 = u 

♦. r + ji .. v r + ji „ 

c— >- = u <■ ' = 


V ,. vy V „ 1 .. 


\ = \ — x \- = O x 
O = ' + ^ £ o c \ = ! jli ^>U 4 >- jjj 

|QF 


^ + o £ a 


*n - .♦ sr 


tr .. 


r- ,. 


. = u-xU^uxto)A 
N = ^x £ Co)x\ = -o 


JaJI S 

N-^-xU'ux’fu)^ I 
- = r 0 x\=^ 0 x' 1 -( i 0 ) = 1 '-0 * 


JXi jl Jqb # 

'.'sj^a W ... >\ ^ ^!>\j 3^5* J^-jl \ 


iv + ji ♦. q v^ + ji .. js o\ - „ s ir- .. sr rv „ 

l i 3 L S L i * L i ♦ L i 


Complex number 


taa 


s £ j^Jl 

uu + t 

I I 


y£>«dl 

. ^ 1.-. J--.J->~ ^wXf. 4 f L J ‘ **^~ "H f 0^\ ^Cj yO 3 1 w\3 i ^wXa3 1 ‘ ' ^ 

.^_i^Jl iJjJl ^llaj ^ l«-^>- jSC-ij' ^x3l olc-^«h>va ^JlxM jSC-iJl 


( A^>JI alOP^I ) 


( a^Uj^T) 






L~ji ii^i 


A^e^t ■/? Il j*S> ^ I 


(^^1 ^lapSll) 


( ^^JaJl jIjlp^I ) ^ 3JUI 4?«y>wall 


4^,>- ^oJl A^Bp^t .|rtll jlJlP^II 

(j^llilJ^l) 


C > a!i 



^c, jjLtl! <JjVl — oLw?LjJl 



* l £ ^ ^oJulo 


ojj>J\j f Jj cU$^« I^j^p uu + l = jU ( j^JLi>- jj^ap J jlfT \ S\^ 

IxLo-J J) o v > = jls * = f cJ\£ ISJ^j cLaJL>- (j f = <j\i * = i > oilS^ ISJ^ 


/ ‘ 


iQiPP 



*i\ = wo + ^y* ibUJl y. r 


JxJl# 


*n = \ro + v y\ ibUJl 

&UJI JJOYo -) ^w>b 

\vo-i\ = NV0-NV0 + v 0 - < \ 

^ ^^ILp itaU-JI ^ luij 

i*- = V 1 


•u T 

T“ = & 

jXll j-bJl ^?»-L 

\ 

II 

+1 

1 

vl o' 

r" 

V_^ j^Jl iA*Jl IwJlJjJU 

„ a i 


Vo = \..+ T Lr i e .zTio+'^o v 

Equality of two complex numbers 


lN jl Jqb <£ > 
:kfj\ oViUJl y 'k J» © 
• = rv + r (J -r 1 

<>u£>» ^LtU 


. ^ l>*X>s^v3 1 ^ I I 0 ^ 0 ^ I ^***~^ I ^ I la? q 3^ ^ ^ 0 I (^) I ^ I ^**** j ~^ 

^SCjOIj 5 = c-> c ^- = f : jli O J + _>- = O <-j + f ! jlS" lil 

|yp 

N — = r O ^ ij^ 5 t O M ‘^~‘~!t > ~ O + o = o(^?V — (j^>) + jj<s — ,j^Y :43iUc«Jl jLiib**? ^j^xUl (j^ 5 ^ 

JaJI®) 

U»Awt>-l ^jlji«Jl cLUJIS'j L>jtiJ^-l ^JLJj^Jl jjI^JI oIjL>**j 

\=ja\- { j* c o = j<p- L y,y 

\ = !ja t X = jl J bS 'J 


Ql Jqb <^ > 

O^iUtoJl jjs J5” j\jsji>J jj^xLJl A>-jl V 

o\-+v = o(i vr) + r v r v o \r-o = o^ + (\ + ,j-r) 1 




JjVl J-ziJl - >_JUaJt 



Operations on complex numbers 




<u£>(dl JifVI ahU ill 

AliaVl ^ ^1-XpVI *_P >- OP ^ ^l-X>0«l 

IQF 

:^!)U LpO JfT £^>U 6j^*2 (_5^ Jx>-_jl $ 

(o£-r)(or + r) v (o + r) + (o£-v) I 

JoJI® 

(o + r) + (o£-v) = 


jljJUJl I 


J JlJbVl 


(\ + £-) + (r + v) = 
or-<u 


(o£-r) (or + r) = jU&Jl v 

^j^Jl w>U- fl-L^~»L> (o£ - r) or + (o£ - r) v = 

^-lySlIdJLi f o \r-o^ + oA-i = 

\- = r od-> \r + o^ + oA-i = 

Ja.. .:.! U o + \ A = o (^ + A — ) + ( \ r + *l) = 

Joi ill Jqb <^ > 

:^J > U Uw« (_p ^jlj (_jS 0 >-jl t 

(or + r)(oi-o) e (or + £)(or-£) v (o^-v)-(oo- \r) I 

Conjugate Numbers jUy&JI 

-.-.>- t ^ta-XP twjV “t - £ c *wjV — £ ^ l^X-J 1 ^ .Xxj \-> X -' o — I c p j o “t” f 1 

r (or) - f (£) = (or + £)(or -£) 0 ) 
pop giUI) ro = (\-)‘\-n = T o^-u = 

(^Ja^a>- p-Lp ^>lx)l) A = (or+£) + (or-£) (t) 

‘~>nli j i ^inV 

.pAJS V\.P*.Ji > - li»XP \Xjli ^j-JlSljOJl ^jjO-XsJl P 9 jJ^Js 3 \j 

.pAJS vLjOi>- ta.xp iXSta J?Uj 


(_£ jjtlll (JjVl oi-yg,)' — O LwS> Lt jJ I 


u 


*l£ ^ ^oJulo 


fctip 

(j\j 2 JL>o 0 



.. , (o-Y)(o- 

^ ^ oi + r 

^1 l/^l dLL 

^^ + ^ = o£ + r 

r) p'us^Jl ,^j! ^0 pLfl^Jl^o JxwvmJI <-*) 2 j 

.. | Oi - ^ v \ + i 

+ o£-r x Oi+r 

1^ .*iL 

. .. , (o£-r)o 

0 o^ + 0 * = ro 


j^ji s 


i 


. i r 
^0 ~ 0 


0 _ = J^ ‘ T = l^ : o'lS' 


J^j Ul Jqh <^ *> 

:^yU Ujo JS" Sjj *2 lo^)! ^9 Jj>-jI 0 


ui + r 

or-o 


o-r 

o-r 


n 


jr-r 


ow 

or 


Ijpj 

cdjlLva <Lo^5" spli LS^" (j-“^-'‘ a -'- a (_s® jW3 *lA^3l jLx3l SjJu Jjs-jl - r I JJ Q^> *1 

jUx)l SjJu jU l*lc- ) o + V iajliLJl ^sj or - ® ojliLdl jLx 3 l ®oi oJlS* iil 

.(jj^ajlilsJl ^9 jUl jL* 3 l ^!>»0 ^^®-? v0 oLSOl 

JaJI# 

.^oa^UL* 3 l y' = 4 »A^ 3 i ^Vu 3 l 3 jd 

(o + r) + (or-o) = 
o(\ +r-) + (r + o) = 
or-v = 


JoulJqh# 

4jilx« *0^5" Spb ^3 ^ j'_jX33 ^Ic- ( jQajliia jUJ' ol$v3' ^^$0' jLx3l ®Q“ 'S| 1 

3 Laj\JLjl jUJl jUl 3 j-i o-jli t )X Lftjtl jLJl jUl sjJu ojlSj c o £ + 1 




JjVl ^.IjjJl JOJl - >_JUaJt 



dLoJif) QjO vQinj'^^ 


'*(o -\) Sjj^s ^ o-jl ::iaLi jiSciV \ 

W>Z (r- i ) Q-jji — oj z» 

la<yt ^3 ^yb U wo i 




V + ji 


io- „ o 


Xor-r(ov-) * (oi-)(oi-) 


(or -)or 


:^yU la-^j Y 

U^XU^ t 


:Sjy*2 ^3 ^yU Uwo J5" ^JU ( T 

(or — ^)-(oro + r*) * (o r — < \)-(oi-n) v (o o-r) + (or + r) 1 


( n o i + °or + r) ( r or + \) 

(o-r)(o + r) d 


O cy + f c >jj*z ^y U t 

(or-\)-(or + v) i 

O + f Sj ^1 p ^y U 0 


oi-r 


\o + r ^- 


or- v ^ 
o + r 


> + i 


: vr + v 


t 1 • 


r- +>i 


>+ \ 


:<fi\ ctfiUJl ^ Jf >- © 


w + ^r I 


4^1jca S y ^3 ^jl lyJl ^lp jOlplo ^OjUla ^3 jUJl A^lSsJl jLx5l oOi Oyji Irlij qS ( V 

j^al or + "i iLoliJi iajlilJl ^3j < ^yl or — 1 ^Sj^h ^3 jLxJl Soi OJl5" ISj^ 

(or — r) r (or + r) :j'jJuA3 qjj *? \ q <^>\ o>-ji ilhsll *. nunSl a 


> + r 




(or - y)(\m + 1) = (or -r) v (or + r) 
(or-v) o _ = (or-v)(^-i) = 

O\0+\.-: 


1 


-U^-l SjI?-I 


(or-r)(or + r)(or + r) 
( r o^-i)(or + r) = 
(c>r + r)\r = (^ + i)(or + r) = 
on + n = 


. 5liLJ < i^s>^ r a jjJipJl 


jjtlll (JjVl uL/ s}\ — oL ^a\jj}\ 


u 




r- ^ 


AldUriJI JjiA £*j iiiAi 

Determining the Types of Roots of a Quadratic Equation 


(Txj y'j'j ui>QJU o 


O 



o 

4 *JlS 4 ^ 

^ (^LocOjlJl ioliJl 4taUc« Jj>- jl 

cijjSCa j( jJj>- J jl 4JL2>Jl a3:>1*uJ1 J>- j-« 

•' ^ jj 5 ^ 


Discriminant 


'Baals 




>WbJI 

- * = _>- + ^ * > + A-ow ^3 ^ 43iUt*Jl \j jw>- 

|i~ y twJ~V ^ —>-fi~ r u V + ~ 
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Root 

Discriminant 




(v fr 

. _^-fl — r u V ^Lc- j ^jj ^{Sj 

j £jX>- JjJ&z} j c*LjlojZ}\ — i jljJLjl 

|QP 

yo JS ^j^>- 2 Jl>- ) 

y+ y 


JLjUuqJlq Olg^lJI O 
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o 

<L^X& <L«»lj>- 4JI 4 


' = ^ + o^y ~ r o M ^ '=^~o M+r o M ° ' 

*='"•“ o m0 + ' t O M ~ * 

JaJI# 

V- = ^-c \ = V c 0 = f 1 

MS =(V-) 0 x £- \ = 

. jLall>va ijUiLi>- dUJ3 "." 

\ =^ l r-=u l \ = f (v 
_*-ti- V=j^' 

• = \ X \ Xi-i = 

. ^)\j 1 . 




\ 0 



JjSf! J^l - *_JUaJl 



_>-! — \ ^ c o = i_> c \— = t ^ 

<\o- = r— x \-xt-ro = 



J^j Ql Jqb <^ > 

: Cj^iUca3l ^JiUcs jT 0^" ^ 

^ = ' , a .i- a .\r v no-^ ^ = ^1 i 

(v- L r , ) r = ( 0 + Lr)o- 4 0 = (^-lt)^ e 

IBiF 

^U<3l j ^il23l t t j ^ J L 2 > - j^c- j jL5j^ * = \ + (j^ V — v ^_j-u V AJiUuJl j>- jl O^i'l Y 

JaJI# 

Y=^- t r- = V cY = f 

v-= n-“\ = rxr xi- T (r-) = .-. _>-U-\j = •.• 

. ( ^p) 1 . H ^ W^Jl . 

_>-fi- r V V ± ^ - 

(r 




<-> v V ± r _ vV ± (r-) - _ _ 
£ rx r 


T\ _r 

£ £ 


"v\ 


+ — ilibtoJl 


jjtll! <JjVl — oLw?LjJl 
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(_£j 


^ ^o£p 4*^5 ^^)! ^Iap^H 4 p^»$j>vg ^3 4^xo^Jl a]^Ia ^31 (j^^j (^)l .noli j.jlS.ci.j 

.£)j£. P 


lN Ql Jg^> <y 

■jjj jJj>J 1 JjJ jj£ ^1*31 (j^ilaM t jUS^a • = 0 + ij* ^ - r ^V a 5^U-J1 jl c*Jl V 

|^F 

:^JU1 ik>^3 ^ <.4.JiJL- > J' i3 j^-jU c^j^i jL<*ia * = \ + (\ — iJ)V + r ^j* aJjUwJI 1j.L>- 3i3 V 

JaJI « 


1 = £5 UwUp 

•=^-l£-V 

* = \ + V ij# £Vyj2j 

. =^x \ xl-\s-ii)l 

(X— :Uj& j U jLoIa j(j Jj>- Ig) j jSC J 

II 

-1 

1 

Le 

> 

1 

-* 

V— = £) LowUp 

• =A-i 3 r- v i 3 

* = \ + — r ^» ! 4 j^l^Jl 

. = (r + i 3 )(£-i 3 ) 

V cV :Ujfc jU jL*ju Ig) j jSC j 

^T) 

II 

v*i 

II 

1 

J— 


lN Ql Jqb <^ 

.jjj jjj>3l .xp-jl i! c^o * = \ + — iSv + ^ i! V — T ( j^ 4j3Uc<dl 1 jJj>- 0^ li| ^ 

«E (r - i ) ujjL_oj 

j }Jm» {y> jUi^l iVjl 

:Oj\5^ tyo > = i3 + — r 43iU>^Jl lj.X>- ^ 

n = i3 i A = i3 ^ £ = i3 V \ = i3 I 

icJlT ^ J L a^- • = ^ + — T ^ 43iU>^Jl lj.X>- 0^~i X 

£ = ^ i \ < ^ ^ \ > * V \ =^' 1 

rOjlS^ li| ^s- l y±S'jjs * = ^ V — T (j^ J rfJiUciJI lj.L>- ^ 

\=J * £ = J * £ > J V £ < J 1 

:5luVI ^UwVl j& uiH :LulJ 

:4^^1 0*^3Ut<Jl 43il*^ J53 3^C- 3^>- £ 

• = £- Lr -\* + v (J -r V • = o + - T (J - 1 


• = ro + ) _ r \^- r ( y\ * . = ro + (J -\. - T u - ^ 


(^ - lT*) ( r “ lT*) r = (V - a - ) (' “ lT 1 ) 5 


:(i-o-)a— O'-o-) A 
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JjVl J-aill - >_JUaJt 



^ 1*31 j ^ 3 lH 3 l ^ *LjVI oV^U-Jl ^ja JS" J^>- 0 

* = o + + r j^>V V * = o + j^>£ — r ^> I 

• = '+ 0 --^ d •= T + cr'V-^ e 


:4-J^h oVUJi {ja JfT ^9 £3 Jc>-jl "V 
. { yj&i>iA { y**JiJi>- * = £3 + jj^£ + v ^» aJ^UuJI 0^ ^j. f 
. { j^jj\^Sa * = -Jj- + V + ljic>- (J^ ^ 

^Sja * = M + jj-uA — r ^» £3 aJ^UuJI 1jJc>- jir ISJ^ ^ 


. ^ — ^a> — (J) ~^~ (J I 43 ^ 1 a ^31 C*-ols c ^j^**4*J ^jjOAP ^ t(J (^15^ 




:4i!A*3U V * \ V ^Ip <0^*31 ^2-0 4j j\$C^ jjjb A 

Ol jl^Jl 3 wXp (j) 4(j jJuJL 3J^p (^) CU*>- ^N+(jN,V + r j = ^ 

5r*\r ^Ip jlOi 3J^P 

r.rr »lp jlSCjliAP jji V 

W £- \ ^ ^ t<|i ) ^ ^L > ; ^ <— I S'Xfc' * 

.Ig^Af- «LiLSj j\^-Jl i -V p ^ oi^lxdl eiljJl cjL*x 1 4^i -Qv3y ll\JL« I 4 

0 = ^*1- ibUJl J ^L>- sjs * la MhMI 1 limiM ( ^ 

4jl^l 


(o-)rxi- v (i -)=^ci-V 
Vl = l*+H = 


oxr X£- V (1 -)=_»-Ci-\ T > 
1 - = 1 . - H = 

4.JL.a>- (J jJLs* «£>■ jJ *)lj .v_Jl~a 


taUiULsdl i! ^*3 t^ojUuXa •= (\ + d!V) + jjrf (\ - d!) V + T (j^ dJiUcaJl lj.1?- jis' tel 

•IttdJ^' 

• A^Jl il^pSll kt-y&jz ^j> • = to + ^ £A- '‘j- n 4bUJl laiili J i/~>(iv >> 


t-\ 


4 uUI <U;JI jy MiUll 

The Relation Between Two Roots of the Second Degree 
Equation and the Coefficients of its Terms 


(T x J y'j'j ubqju O 
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o 

aJ^LaI <L JlS 4 

.oliajco 

jji-i <ljlS 4 

<Lj» <Ljco jj 4 

•<S 



V \ * 

Y c y * = X + (j^>A — j' ^4*-> 


r = l±l = I + ' 


r V x 

r r \ 


1 = 7 x 7 OiJ-M Vr^ 

?\j& 3 jJd>- OitaUcoj itaUuJl 43 ^Ap Jd>-j 5 Jj& 

?lj&3j Js^~ O^LaUcoj AJ^UuJl ( j^J 43 Jo-j-* Jj& 


Uyfeyjjfl JdflU$ Jj;^I 


'Saso 


Sum and multiply of two roots 


d i ml ni Xll i"i l ^ I 1r\ir\ q | | ) 


o 


:Uj& * = _j>- + Q*i s > + V (j^ f 4ocu^x]l itaUuJl \jXz>- 


o 

Sum of Two Roots ^jjJl>- £j-o-4 < 
jJ? 4 

Product of Two Roots 


(dUS cJi\) 


’jlTlil * 


V -^- c ^fi- Y ^ V +^- 

fr fr 

: jU ^ = ^yliJl jw*j>Jl <■ J - Jj^l jl jLipUj 

”j = ^ J (d\)5 C*Jl) j =^ + J 

_>• + ^ Si > + Y ^ f 4^co^xJl iJ^UuJl ^3 yl_0_QiJJ JJLLQJ 

: 4 *o Vi 0 ^ 1 *>Jl ^3 ^ J c ^ + J *X>-jl 

f = ^C^l5" 151 v \ =f jlf 151 I 

. f- W ^ 


JLjLluqJIq Olq^lJI O 


o 


IE0F 


o 

<L»<j 4 p 4JI 4 


. = u-^ o + ^r 

JaJI# 

\r-=_»- . o = v < r = f 
1 = 


0 0^ 
v“ = V 


\r- 


-j-= j*i> j^i>- 




jjSi j^i - ^jikii 



Ql Jqb <£ > 

: jj-a J5" Ajila^jl Jj- jji \ 

• = (r + Lr )(r- Lr r) * r.- Lr \r = ^r v .=i-^ + T ^r I 

WtyjP 

.aJ^LcoJI (i) Aa* 3 \ V — T ,j-< V aJ.sIj<^>J1 0^" ^1 ^ 

JaJI# 

\= $.'. \= — .’. ^ = 

Y=^- t r- = V cY = f 

^•fi- v V V±y - =(r ^Ullj^UJl 

ov\ + v" _ "ovV + v _ vvTV + v _ 

i i i 

r « r .. r l -t \ \ii - 

{^-) — - — — — c <-J — - — + — } 4J3buJ \ Jo- 4^^j>wo 

Jcu Ql Jqb <^ > 

.aJ^UuJI Jo- ^ <._>- Jo-jls ~~y~ * = _o — \ * + Jo- **— J*^lo- jl5" 151^ Y 

.jJ jUuJl Jo- ^ a > 4^3 Jo-jl$ y — ^Jfc * = 0 — + r ^» V aJ^UuJI j Jo- j\5^ Y 

Pup 

^3 | C.~^>- = [ + fju Y — x ^ AJiUcsJl jjJj>- ^st> (o + \) ijlS^ \S\ Y 

| 4^*9 Sr* I 

JaJI# 

! = -* c Y- = V c ^=f 
jJ jUuJl (^jJo- Cl> + \ *.* 1 

Y — jLi^l j+A j^jj-AosJI (j*)! ci> _ \ = ^o-^h jJoJl .*. 

f = ^riy^ ’•’ V 

| = (o-\ )(o+\ ) .•. 

Y= t .-. f=\ + \ .\ 

J^i ul Jqb <^ > 

J^jls 2^9 i_> * = ^—> + £ — a).jIjkJ1 jjJo- A>-l (o + Y) (jlS"” \S\ © 

(*-> V .jO-^1 jJoJl J 


(_£ Jjtll! (JjVl l-i-yig.)' — OLw?LjJl 


Y 


I 0 *}taL>coj 


Uljift f<d& <ulu>iJI aJ^LlcJI 


^0 
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Forming the quadratic equation whose roots are known 

Sj^U-qJt lj*L>- ^ cj jl jAj 

c. J . 

.*. ! I ^lp ^ J& 4 ^wwj 2 j 

• = y^(f)-Vr ^ 

_>- 

| = ^ J c | — = ^ + (J ^ ^ C(J • 

^cj ‘Ua^j jjJl .*. 


= f J + U- (f + J) - 'o* 


l 2 JiP 

Y— (i 43iUt*Jl i 

JaJI# 

^ tcJ IjJL>- 

= ^J+J^(^ + J) — 4*^2 V 4 \ V - = (V — ) i = ^ J 4 \ = (V -) + i = ^ + J V 


Ji-X- 


j-X 


= \x 


■cT- O' 


IHF 

^Y±^ :UljJ^ ^31 Oj^ 0 

C>+\ 

jidi 9 


,Y = -^i- = x or+v ~ 
r o — \ o+ ^ 


oY-= = ^lx-^- y - 


J 

c 


o o+ v o-r 

• =or-or= ^ + J 

i= T oi- = or-xor = ^ J c 
f<J + o-‘'(f + J) -r o‘' : f‘i 3 

• = t + V .•■ 


J^J jjl Jqb 


:l^j> ^>L JfT <ocoji5l aJ^UuJI Q 


or + r 

£j — \ 


°[ c O V 


o- < r 



Y ^ 





JjSfl ^-IjjJl Jwaiil - ^ 





F 


> 




ir 


i\ 











V* 









1 









T 

\ 








i 

J 




SL 

< r 

- r 

1 ^ 

\ 



r \ 

- ^ 




1 

V 








T — 








t 

y 








/ 







l 

J 







V- 

/ 







V 

J 







> 

r 





Jiuj jjL>^J 1 jSCjiJl iDiiU jiSn i 
.(V 4 * ) 4 (Y - 4 * ) j.^da.S. J U l^JU JiT 

JljjJl o Jjk J^s 45b J5" D4pb 

£>*■) ^LulujJ 4J:bw Au$buj ^LulujJ 4J:bw JjjSj 

Forming a quadratic equation from the roots of another equation 


• = '-^ r -V r aJ^UuJI ^ c J jiff bj^ ! *\ 

j^ji# 

y — = ^ J 4y = "y = ^ + J : \ = — >- c r = s > i V = f 4o il^l^oJl 

^ J V — V (^ + J) = + V J 4***/a\ 1 ^ y — = ^ J Cy = ^ + J ^jiOjjaZ ] L 2J^U-Jt 

<7-)xr-'(f)= f Jr-'( f + J) = ' f + 'J.'. 

\r 

UliiiU 


f jY-’( f + J) = ’ f + ’J 
f Jt- T ( f + J) = ’( f -J) 


AI = i + l = ^ + A = 

i i i i 


v> ! 


V V \ . . 

f J . 


I-'(y-)- VJ 


* = + j-u (^jj — r <^ :4ocu^x5l ^bV*-*55 4ju^? {j? 

i ^ ibU^Jl Jp <*- * ^ N V" r 


\ \r 
= T + ^T 




j^juljqb<^ 

l^JLa j5^ J$\ 4oco^x5l oV^buJl Jj5"" * — N-^r-Vv 4iLJl dJiUcJI ^jS 1 

f J ‘f + J " "f ‘ f v j‘T 1 


dLoJii) QjO vQinj'^^ 


wXj>- ^x5l 4ocu^x5l aJ^UuJI jj5^ U^> J5" ^ > 

O V V~ Y* t O V V+ F ^ TV Y — 4 TV ® ^ y 4 y i 

f ^ b(J 51 4oco^x5l 45^bwJl Jj^ 3 * — j^Y* ~*~ ^J' 4 ’ ^5-^VuJl \^X>~ ^ 4 J jlS^ bj^ (jif) 




I 0*}bL>coj 


®Z (£ - I ) ujjLoj z® 

s^bU J*Sl iV/l 

= ^>o-Vl jJoJl c = ^ jli * = YV — (J-* ^ jJoUuJI ^jJo- J^~l r = Lr j\r lit© 

:4JoUcJl ^jio- ^jLo * = £5 Y + j-u V + V : jJoUuJl ^jJo- jIS^ Ij). ^ 

= H&-=o*(i + H)-'o* 

* = V + r - r j^ a3oI*J1 ^jJo- J5^ jp \ Jo Jj I^jjJo- jjo J5" ^31 4*ocoj^31 a3oI*J1 T 

* = 1 + ^ 0 — r 43olx*Jl ^jJo- (j-° ^ 1 ^j> jJo- J5" ^31 4 ^jj^ 31 43olx*Jl t 


JJUkU j^jlu^Vl :LulJ 

.... ^jLo _o- jli ji-SM * - _>- jJoUwJI ^jJo- J^>~1 <jl5^ lo[ ( Q 

1 d r ^ r- v i-l 

^jL*J f (jU C ^0-^\3 Ul jSs A£ * = V + — r ^» f jJoUwJl b £jJ^>* (J^ 

r ^ v ^ — V — I 

v r 

(^jLuj ^ jU t louo- U1 jSCjco * = 0 + (v — l->) — r ^ jJoUcJI io- Jo-1 j\ 5^ lol^ v 

0 * r * r- v o-i 


ituVl j*u*l : LULj 

:^yU a 3 oUco J 5 " ^jJo- <-~> j-yz J^U-j Jo-jl A 


= ro- 


cr : 


lT*' 




lT* 


r 1 


:^y L> Uw« JS" ^9 a3oUu>A 3 ^>o-Vl jJoJl Jo-jl ^%o I Jo-jl ^ 
4 = f + jj*u V — r ^» jJoUuJl (^jJo- Jo-1 \ = ^ ©IS"" lol^ I 

4 =1 + ^0 — r f iJoUuJl ^jJo- Jo-1 V = ^ : jl5^ Ijj. ^ 

: j\5^ lil^ <Lj Vl CoV oUuJl ^ J5" b— > cf 4^3 Jo>-jl 1 ♦ 

* = v > + jj*u f + r (j^> jJoUuJl 1 jJo- 0 4 V 1 

* = v\ - ^ v - r ^l 43 oUJiijjo. v^r- v 

4 = b-0 + — r ( j-^ f jJoUuJl ljJo>- y t\- ^ 

* = f + Y j** jjoUcji ij jo- o y\ - i u y\ ^ 






rr 



JjSfl ^-IjjJl Jwaiil - 



|J>- 4 £-j^>va ^ Cj^iUcsJl jjj# J 5 v 3 jj jJjOI ^'jj ^>Tjl 

• = V + ( ^ 1 /Y' + V ^yj\ V * = Y'o — ^jmX + I 


= n + (A-^r)^r ® 


= ® + (i- l r)ir 


^ + j-u\ V — V (^ _>- 4j^UuJl (^jJo>- Joc>J ^y5l _>- *UO Jo>-jl >Y 


. j j-0 * = -j- + V + — V ^y AJ^UuJl ^jX>- Joc>J ^5i f A^O Jo>-jl 


j Jj>Jl Jo>~jl *-> 4 ( j*o * = ->- + ^ 0 — V jJ^UuJl (^jJo>- Jjc>o ^x 5 l _>- A^O Jo>-jl J t 


jJo>JJ ^yu>j>Jl * = V — ( \ — £]) + V 4j^UuJl ^£jJo>- Jo-1 Joc>u ^y5l ^ 4uO Jo>-jl Vo 


.ji^l jJj^ jj& * = i + r i] + j-k V + r ju £) i : AtaUcJl ^£jJo>- J^ J*>o ^y)l £) *UO Jo>-ji ^"V 


1,1 e 
r r 


: ^y VI 5 ^ \j& 1 jJj>- ^y 5 i 4 -oliJi 4 o>jjJl AJ^Uca j j 5 " >V 

uOcuO-(V i <r- I 


oT\v + r ^ oT\r-r * 


or + \ c or - \ 


= o + ^yj a — r ^y V aJ^UuJI (jjA> l £ju^ 3 \j&\jX>- ^j$\ <ocoyJ( aJ^UuJI o-jl JA, 


= ^ — (j^V — V ( j>> : aJ^UuJI Jy JiT J.P \ jl jJL<o Jo Jj 1 ^j> jJo>- ^y j 5 ^ ^y)l Aycoj^Jl aJ^UuJI Jy-jl ^ 


= 0 + ^ : jJ^UcJl ^jJo>- ^y o^Ji3 £^y ^jL*o l^j > jJo>- ^y JfT ^51 AycoyJl aJ^UuJI Jy-jl Y* 


4-oliJl 4o>jjJl A^Uca Jy~jU * = r + ^y V — r ^y jJ^UuJl ^jJo>- ^ 4 J jiff 13^ Y) 
+ J ^ -j^-4-j- ^ Y + ^Y + J V ^ V 4 J v 1 


yi 


j jjtll! <JjVI — oLw?LjJl 


I 0*}taL>coj 


oUSj \ bX& 4jipL^2«s ( j^ ^ c"\ b\XxJ) J^ia^L^a ^Lp 4.*ia.9 ! Cj LlUjO (YY, 

jIjJLJI Jc>-j1. jl jJLjl j^cio Va^UuI ^ x*u J5^ J S^U jj 


:a3^UuJ3 (J^^j d^.^>o 


^ m + r j^ v A^j^l a3^UJ1 ^_>- <pj^o Jc>-jl :^iiLi jifini' (yy 

. jli!^>wa jLSJb- jljic>- J 
.(jU jLuiio jUjiJ L>- ^ 

. jLS^a jlj Jc>- ^ 


^x31 4*oco^x3l itaUcJl Jc>-jli * = Y + ^»o + r ^» ljic>- ^ ^ < \ + J llhAl I l cuhjlS I Yi 

4 J 


«Jp' cP"_J ^ 


V = ^ J c° -= ^ + J •.• 
r + ^ +J = (\ + ^) + ( \+ J) .•. 

<r- = r + o - = 

' + (f + J) + (• J = 0 + f)0+J) '•' 

\ = \ +r-r = 

• = \ + (jrfV + r L rJ :, Jb 4jiUc«JI 

V ^ J 

°-=(' + f) + (' + J)v 

cV — =^ + J.‘. o— = Y + ^ + J .'. 

r= \ + (^ + J) + ^ J.\ r = (\ + ^)(\ + S)'-’ 

^ = ^j.-. r=\+v-^J.\ 

* = ^ + ^V + 43iUt*Jl 

' 


(^jic>- ^->yy2 ^jLu * = i)v + j-u ij + r ^ a3^UuJ1 i y^> (3 ^j. JlSciJ YO 

.l) * = iJ + ^ V + x ^ a3^UuJ1 


To 


JjSfl ^-IjjJl jwaiii - ^Jiyi ^ 



AilJI djUil 

Sign of the Function 


o- ^ 



(TxJ g'j'j LOQJD O 


o 


o 


4 -4^0 ViJ \ 4 o>-jjJ 1 jJIjJ 

GJjk Jff OjlJM d*.>o dX^^dJ .jJlj JfT L5^ 

j j$o ^x5l (^ JU*w«) j-u joCuJi ^3 Jo Joo jjk jJijJi Sj\JM CU>^o 

\J^\ J jJIjJI 1&4JLP 

* = ( j-u) J jQ*s 2 U 4 jjLv*o 


SjLJM Lbata ^ 

ia-jjJl 5Jb - olill SJUll 
.ijUl ia-jjJI 4jb - JjVl 


^90 


d m l iii \ll i"i l ^ I hn q I I O 


o 


First: The sign of the Constant Function &li}l Sjlwl :V/l 

* Sign of a function Ub ojUJ 4 

•£, ^ O* -^J^i (J* ( * ^ -^r) -^T ~ (l^)^ ^ ioliM jJl jjl SjUM Constant Function oil *Jb ◄ 

4^>-jjJi iJb) Ub 4 

Linear Function 

(oUi 4^>-jjJi iJb) iJb 4 

Quadratic Function 


o 




i 

k > 

•<- 

-< 

or - 

> ->■ 

J 

^ — 

>- 

->- 

-< — 

► 

or- 

> 

■< 

* >^ J 

1 \ 

— — ► 

f 

2, 9 J- JS3 4 JU a3\jJ\ 

4o>- 4 J \ -0 \ 


(ESP 

j* J5" \ 

v - = (o-) 5 v ° = (o-) 5 1 

J^JI w 

2^ 3 jj-u jJIjJI SjLiM .*. * (^v 1 

£ 9 J- JSO 5JL, Sjlil .-. • > (j-)a V V 


JjUuqJlq Olg^lJI O 


O 


o 


<u^Lp o»U>- iJl 4 


(_£ jjbJl (Jj'h/I i_Qg.il — oLw?LjjJl 


n 




ojLJM 




Second: Sign of the Linear Function 

* = (j*) 3 ~ ~ = lT‘ 


J^iQI Jqh# 

r-W ' 

(UJI tttdttt) j/jt\ 4*>Jdl ttl J 3 ijtij :LuD 

* / ^ c _>- + j* ^ = (j*)z ^ 3 aJIjJI Sap\3 

a)1 jJI Sj\JM jj> ^yLJl jSCiJlj 




j^ji ® 

V-j^ = (j^)^ :a) 1 jJ 1 Sap 15 

^ = * = (ltO^ 

V - = ( c y )3 jU> * - 

: jl ^jJI 

V <C LowUp ^ 

V = LsJJp * = ^ 

V > U.up 4 JU aJIjJI ^ 

.CjL^ c-135 1 — — = ojUl ^ 






TV 



6ji\ ^IjOJl J-aill - >_JUaJt 



Third: Sign of the Quadratic Function. 


^ Uff \ jJ \ SjUM j jSo ^ > J jl 


>- + ^ + V (j-^ t = c**>- <=Locu^x5l a 3 \ jJl Sj\JM Cys*^ 

tali * = ^>* + f Atal*^Jl y 

cj jlJLJb- AtaUuAJ AjU * <C _>- fi — 

JlSCiVl 



JaJI - 

* = V — ^ V — ! Atal*^>Jl JuA^a^ 



* = 0 + ^) Or-j-) 

V c \ _ : Atal*^Jl )jj^ j 
.^jl 

[r c \ — ] — ^ 3 ^ LowUp * <C (^)<^ ^ 
] Y c\ — [ 3 Q# LaJJP * ^ 

{V c \ -} 3 ^ . = (^)i < 


Ql Jqb <£ > 

.5 a 31 jJl ejUil^ l ys* 1 + ^ — T ( __j-u = (ij^)i C-^>- ci Cilo T 





JlSCiVl j ^ ^ 4 JI jJl J c4*JLJL>- jj ic>- *X>- 43 U * >^fi- r V :j^ ISI :CiU 


.dUS 


^3j5 


iJWI 



.i aMjJI SjVdi £-^r- r ( ^-=( a -)iOx5-ti\iUj Ji^ £ 


: ( i a)\.x 3\ ojLil j jSvjj 4 J ^jLuj j5” jSvJj tjU jLula jlj.i>- 4jli • =_>• li — r ^_j :j\5” 


J = Lr Uxp * =( L r)i ^ 




• d\3i 4.0^1 



6ji\ ^IjoJl J-aill - 4_Jlkl! 







w 


7 





i 














i 









/ 






\j 




Y 

- ^ 


r 

1 

' 1 

‘ 


IBF 

.i 4JI jJl SjLiA l ys- 1 H £= ((_/") i C^>- i C)Lj 6 

JaJI# 

\xixi- T (i-) = (^fi-V)j^' 

• = n- u = 

W * = N + — x £ iJ^UuJl jls dU 3J 

* = r (' -o**) : 

y = u*oj& • = ^- c ^r 

y = J- Uj^p * = (,j-)i < y ± <J» l«J4P • < (j-)a 


J^L|IJqb<» 

.5 4)1 jJl ^ _ r ( _r 1 ^ _ = ( ( j* , ) i ^7~>- ci ® 

iijjP 

yjilx>vs ( j-»-JLal>- = V — 4) + d! — V 0_9^ J . 2- ^ ^*3 4jl 41 <.«." 1 "V 

J^JI# 

ri+i3 A- T i 3 = (r-i 3 )xrx£- f (ij-) = (^f£- ? v )^i 

L->- ^jlS* ISj t jJ^>* 



r£+43A-' , i] = L ^ 

OjUM 


: y> • = r£ + iU- 

r i] itala-oJi J 

• > rr- 

= ‘\1--l£ = r£x \ x £ - V (A-) 



• = r£+iU-7J 

ij^U^Jt jli sjjJJJ 

?(liU) £ 3 ^ JSO <L>y> 

r£+4JA-' , £3 =jO 

jlJUuJl ojLij .*. 

2. 9 lT JS^ v^->° 

= r- 4 + ^ j - T ^r 

SJ^U^JI J jiv3 

£ 3 JSO jUjb» 

• =r-£j + a -£j-Vr 

4j^Uuj! ljJ^>* .’. 


*-V=(^ e 
£ + V-^ r = W i 5 


o M ~ i = (o M ) :> ^ 

V lT' + + *• = (a*) 5 * 


dLoituo QjO t dinj 


:4J^l y® ^3^5 j5" ejLi^yp ^ 

r- tr r = ( u -)a I 

V-Mo^ a 



illjJl ojLJM 


Pjr (o_-J2Q-JjL_oj z® 




0 ■ = (o*)* ‘ 

SjliJl ^ ' + 1 o* = (a*) 3 ‘ 

SjliJl ^ 4^-j-a ^ + O* ^ = (lT')^ ‘ 

SjlaJl ^ 4^-j-a V - ^ = (^)^ ‘ 

4*JL^ ^j-*> — V = ‘ 

®j^' (^® Vr>° ( v 1 a") (' - w *-) = ((j-)^> 1 

4^JU^» 0 — ^yJ 1 + ^yU = ((J-^)-^ ' 


:^jb U J*Sl }V/l 

-oAJijJt r 
-oSJIjJl © 
-oSJIjJl © 
-oSJIjJl ® 
-oSJIjJl © 






\ 

; 




1 





\ 

T 




7 





\ 





/ 





\ 





1 

< 


r 

- Y 

- 1 

\ 



f t 

- 1 






V 



/ 







7 



/ 









/ 








ir — 

1 

1 






•O * 1 (_$® a 31^ i3^d A 

JA ((J^) 1 ^ ^ 

SjiiJl ^ 4JL4. (^)s ^ 


:^yj ^ ^LoViJ \ a31^ JJUj J 5CjJ1 ^ 

3 ^ L«wUp * = (^)<^ I 

3 lT' < (cT’)^ 5 

3 ^ LaJJP * (l^)^ ^ 

:2LuVt 4iu«Vl j£ u^l :UjIj 

:AJ^l JS' ojUl^ »j J! 1 O^aiJ^'cs® '* 

^ = (o-) a v r = L-)-' ' 

i+ ir r=( a -)a * o' r '- = (o')> e 

V = (^) i 5 ^r-r=(^). * 

i ~' r o M = (o M ) i ^ r j" r = (cr 1 ^ ^ 


n 


JjVl ^IjjJl J-aill - >_JUaJt 





(r + L r)(x- Lr ) = ( Lr )> * 


b 


ro- 


r - y-y = (y) i 

o * ' ' + 'j - 1 ~= (j - )* 


J 

o 


\T + ^A-V = Wa f 


•(lT') :> j-*J 4 [ ^ ^ ^ ^ - X J* = (o*)s \ ' 

•(l^)^ J-*J 4 [° _ ] ^ + ^ + V (J^ _= (l^)^ ^ 5 ^-° 5 

jWIjJI IgJ j jSCj SjiiJl r j^ - \ = (j*)j c\ + = (j^)^ OjIS" ^ IhM I LiuiiiSI >V 


•js 4 ' tr- J > \ 

r [ J>- 

■ = (lt 1 ) 5 ' _ = a* 1 

c]°0 (\ -[ SyuiJl ^9 4^>-^a (^)i 

* = (u^)j ' ± = a" 

]\ t \ -[ s^)i ^ ^~ry (y)j 

V ] N cN -[ = ] \ cN -[ D ]oo t \ -[ J 

* = (o - ) 5 J*? 13 '“ = 0^ 

c] 00 c \ - [ ^ ((j-^)<5 

* = (u - )j ' ± = iT 

] ' ‘ ' - [ i^' *yy (a*)j 

o^*j2$ 1 \&w£ (j\s t^A3 a) 

]oo 4 \ -[ = ] \ a -[ U ]oo t\ - [ , 


.4jl>-Vl ^ Ijj CjIo JjU j jSC 


^Jo^j> 4jSjl ^JijVU ijJJla ^o-lu Jo-1 jlT V* \ * ^SM^V ^ SjlflJl ^ !l_JLQ)ZlJ I /dl^Luo U 

^jfcjJl ^bol (j):> cOl jl*Jl 3AP j CUo- iA* + j — r j \ V = (j)^ : 3 aJIjJU 

s ^lx3*^h a)1^ SjUM Oool '.*)! j\ 

V * * 0 c \ ^ j-a J5" ^9 *L$j\ t^fiJ VU \jjJL* < JkJJl ^lx3[ Jo-jl il^oU 

^4^3jl ^Ji3l V * \*1 \j jL^a jlS" ^Ip (^1 !ll)U 


1- ^ 


,1$ J^e ui <wUJI <UjJI 

Quadratic Inequalities 


pxiszii ui^iu o Quadratic Inequalities 


uLuUUIl 


o 

j \ jCJ» <_j i^jdl cAA\ < 



0^ *»— ^3 4»<jLm w a 

J^3 cSjI3 odjfc ^^£>0 J ^*3 

J j^>va ^3 4-oli)l 4JoUlo J^- 




< v - ^ - r ^ 


d i ml ni Xll i"i l ^ I q I I O' 


O 


Inequality 


o 

4JoLlo 4 


JjLluqJIq Olq^lJI O 


a! 2-Oj-qJl 4 ^jco^xM 4 JI jJl L5^ ^ — — ^ ~ ((0^)^ 

;jl J^ej Jjli^Jl J^iJl ( j-« 

4^j UloJ 1 Jj>- if- _JA>vo ^ 

£^.<r-^-V 

]oo t r [ u ]\- < 00 - [ 

4»L>Lx*Jl ^ 

tJ-X-O'-Vj' 

]r t \-[Ufl> 








A 

A 

t 



* 








; 






.* 








* 


*1 




.* 










Q 




.* 










c 













*. 

l 

T 



.* 










• 

Y 



* 





/ 





• 

Y 



; 





0 

A) 




• 




• 



L 

*L 


- c 

— 1 

- Y 

- Y 

- \ 

l 

\- 


"i 

r 1 

* 

; i 

* 








Y- 


,* 













r’ 








o 


o 

<u^Lp 4^x1 L>- aJ I 4 


<uLu>yi cuUmJi j* 


'S390 


(Epp 

<C 1 — ,_^>® — V (_^< J^- ^ 




rr 



JjSf! ^IjJl JmAJI - *_JUaJl 



JaJI # 

0 ^ 4 * 4 jL<w<^ 3 \j aMwOI <— ^ ) o ^ia>* 

1 - ^o - V ^ = (^):> 

4 1 - <j^>o — V ^j- 4 ' = ((j- 4 ')^ C^o- o a 31 jJl Sj\JM (j^J ^ !(Y)o^Ja>* 
* = (^)^ ^2->~ [#>^yj 

' = ^ “ c^° V (J^ 

* = 0 + lT ')0 “lT') •’• 

f- 

' _ = o* <t ^ = L r' 


O O 


.♦;♦♦+! 

----- 


(^h 

00 - ^ 

1 1 

1 “ 

\ 

s 00 


* <C *\ - j*u0 - r ^ ioLiJl J2>J oljliJl oJoJ l(Y0 2 ^la>- 


o o 

«< o o ?» 

00- \- 1 00 


]oo c"V [ U ]\- t 00 -[ 


J^i ul Jqb <£ > 

:4^^1 oUAcuJl Jw« !iA5^ Jj»- ^ 

* <C \ Y + + r ^» ^ A — jj-^V + r ( j^> I 



•Or + j*)r - \ • > f (r + ^) :<jUsJI J» © 

JaJI# 

(r + ^)r-\. ^ T (^ + ^) '•' ★ 

*<-j*r-S' > t \ + y\ + ' t 0 * .*. 

* ^ A + (j- 4 '^ + r (j^ .*. 

* = A + (j- 4 ^ + X ^ *L^ AJjLj^gJU 4ja*J j^Jl 

* = 0 + L^)( A+ L^) 

{\ - cA - } SJ^UuJ 4 P 


A + “I - = (u^)^ &jLiM ol jp^h \ss>- 0 ^uf& ^ A 


n 



(_£ Jjtll! (JjVl l-i-yig.)' — OLw?LjJl 



>Xs>-\j J ^ oLjLLo 


( (J -)j!jLil 


J Y J Y 

^ I I 4*^ ^ 

Mr-\ I— I 1 4 1 1 C 1 1 1 4 (■ 1 1 1 k 

u- > ^-^ * - ^- a- v- n- o - t- r- y- * \ r r 1 

[\ — cA — ] : 41 AaIaJI Jj>- AP :<jl9 ^LpJ 


<'--(r + Lr )r + r (r + L ^) 


lN Ql Jqb <^ > 

objUlsJl t 
££< (J -\r + r (J -o 1 


dloJtLD i'uo flinJ 0 


*Lj\£M *Lj\£M 4^-jj3l 43iUw i yo JjjjsM Lo \ 

j^JCU oUAcio *U*Uj^31 4)|»x3l SjLil Oj*o AStAc- lo T 

T (\ - J-V)£ >\s + (J-) iuUlJl Ja- 4Pj*j>va -Ih^ll ■ fiiiiVM ( T 


J*" 



r ('-^)£> r (' + ^)v 


r ('-^)£> r ('+^)v 

i + ^ \ \*\ \ + + r ( j^» .*. 


jA>Jl a>-L dUSj ( \ — ^»v) v \ + .*. 

* < r + j^NA-^No .\ 


jAA^ 



* \ + Y + ^ .*. 

i- 

o 

b 

1 

© 

1 

II 


* > r + j^r-/. 

{ O 4 '} C5® lM' 2s-j+»o> 


i 1 a3^1a^31 

oo-< ++^- fo+V^oo 

1 ' 

0 


^r + L ^r- 

{ \ } t 

i M 4^, N A l l vU Ail V, \ < 44 4 


+ + + © 

L,^> ^ HJ 1 bAJ 1 ^ 

r + ^NA-V'M^)* 

: jl a>j 

[ \ 4 — ] — (J^ AP^-$^x£ 


\ cr- 

o-o*- a a3 \ jJI SjLij^ ^ 

]oO 4 \ [ (J^ AP 


(X + (J-) '•' - ' * > r ( r + (J-) Jc>-j 1 IZLdlJ J i>n i (i 


r 0 


JjVl J-aill - >_JUaJt 





mz (1- I ) Q-JJ 1 — oj z» 

^V© 

•>' V© 

->v-^© 

N >0 + ^© 


>(°-cr)(' , -u-) ® 

•>r-(r + o-)o-© 


o-> r (r-^)© 
'"a* ^ - 0 A 

i + ^-w^r© 

• ^ i + i - 1 " 

• >o-^-V + v® 


n 


^ jjtll! <JjVl — oLw?LjJl 


rinjlly-inln 


' 7 £ f * =. 


>■+ ^ ^_J+ ^ 


liJjLsuJI i 


<U i> 


jJaJI 






^UJl jjjUJl 


^Ul J^l 


4j_xjlJ^jJ I 4_1 jL*_xdl ^ ^ Y 

A^UuJl lXT^ 4 *oc<j^xM A^UuJl ^yj^J (_>-f£ — V( w>) 


. jli il>wa jLSJb- jlj Jc>- *X>- ^J> 
.(jl> jljJc>-) j^SC« ^yLi>- J^>* jj> 

' jLS^a jlj ic>- 


<(^fi-V) ★ 
*=^ 4 i- r ^ ★ 

* >^ 4 i- r ^ ★ 
^^Jljl^l t 


(^Lj>v»3l j <■ Jjl.o 2 .JL > - Jjlij^- <_j ct o ..«.•>- iu + f 5j^«a3l ^Lc- ^ jJl v_-5^<Jl 

A^j>^a3l O ^5h5l JjJj>J 1 j 


ji ♦. 

L-> 

r + ji .. 

u 

r + 6i 0 

N + (ji ♦« 

U 

\ 

o - 

\ - 

O 


^ = S i c_>- — f 0^ ^ 


+ ^- = o^ + 


f ’. (^)15^ liM . jA ^jOiAp ^J^^LvmJ 


c 4^5^J1 ^\ *up ( j^^j !oLJ^a 3I ^>* 

.Uca *^>-^11 ^->oj Uca 4^JjJj>Jl *(^>-^11 ^>J>J A^S^Jl ^Ap^ 

jXjl jjoJ^xJL O — t c O ^ + f ^A-fcuJ> ! jt 2 il jloJl 

.\j r *2j\ ^LJi>- 3*XP \j^Q) t^, ^Ap l^>,^^>- ^oU 0^,0- 


rv 


JjSfl ^-IjjJl Jwaiil - ^JUail ^ 




— j - = ^ J 4 -"j— = ^ + J : jl$ ^ 4 J L>-& * = _>- + ^ f 

:Li>lj j_2». ^Jdq 4_lxjlJj 1JI 4Jjl_xxJI 0 

' = (^“lT') (j “lT') ^ 

* = fd + u* (f + J) L5^ 3^ ~~j"~ = ^ J ‘ -j--=^ + J 151 ★ 

:lll Jl SjLlI Cx^ 1 

3 3^^ ^ ^ ^^~ s ) 4 = (( m ,y jS ) ^ »*-^ , >~ 4 o 4w4jVJ 1 1 wO I oj33 

* ^ 4 _j>- + ^ s > = ((j-^)^ ^ 4.3g.>Jl aJIjJI Sap15 ^ 

10 0j33 (3^*^ ^3^)1 3^^**** ^ 3 * = V^wX^' = 


^yJ J^lsW OjLjj^f 4jliL>t^ 


o 


o* °j^i 


CT- 


' CT- 


U): 


00- 


00 


wX>-^ U3\i * ^ f 4_^- + (j^> <-*> + V (j^ f = ((j- 4 ')^ c.*.*.^ 40 a 3( jJl i^UM j-<^5 ^ 

: Jtt\ JSCUI v-^ iJ^cu" i SJhJI 3 yli\ jU • < _^fi - V : jlS' til ★ 


cT 


00- 


JaUa SjLil ^ 4iil^aCZ^ T ^, SjLit 

— $ — 1 ! —> 


(^-)j 


lT 


c^j 4 3 {£^3 ^***^ ^ 3^ 4 ^ 1^ iA^^- 0 * — _>- If. — 4—^ ’. IS^ 1 0 

3 = j-^ L^ wXxp * = (^j- 4 ')^ 4 3/ LawXjlp f 3^° :^\5' i43|jJ| 

/jjrf J^Uta 3jLi| ^Jia 5 dJljJl cd^iLJLs- AjU • > _>-ti - r ^ : j\5^ ^ 


rinijllyinln 


J ^ oloLls Jj>- 

• = 0^ A«u\»4«*^3\j a!s2»0^^3 1 I AM I,, -* ^ ^ 


.^Iap^M J^>- ^1p [$>^ jj>j AJoLidU aIoJ^JI a a3 \ jJ \ SjLil j^jjJ 


.1,^ g g>Q O^jA&U \jLl? 4 -oLjuJ1 (J^“ A^A^O -r 1T 



r<\ 


JjSfl ^-IjjJl Jwaiil - ^JUail ^ 




yytuMuJl 




0 L^j I 0 I ) ! ^y 3 -^ 1 4jlJL>sJ I j c_5 j-*^> 

( . . . Lo-wJlL> 0 I ^j^OJ 

4^*jJ|) i^^lp y 3 ^ ^^Jl ^ ij iaJl cJjXo ~$~ 

(. . . 

1j2j 1^^) • i J>p i^y 3 ^ 3 I ^ * -* ^ I ' ^y ' ^c» w«»«-<»wj^ c_3 ^x»u ~"^f^~ 

4_w*SLp J (. . . jU 4iaAj ^ 0 ^ jL>jL>Jl jU-s^lvws^JI 

. 4 J. P ^jLu^ 


Tangent ^LowO 

Diameter ^la3 

i_r“'^ 

Common External Tangent 

iS jLl w« ^*»LjwO 

Common Internal Tangent 

jS j^Jl o^b*tLo 

Concentric Circles 

(ajLLjJI Jl>sL^o) 4jLJLiJ| LwJ 

Similarity Ratio 


Corresponding Sides 

Congruent Angles 

Regular Polygon 

Quadrilateral 

Pentagon 

Postulate/Axiom 

Perimeter 

Area of polygon 

Chord 

Secant 


oi^gJI 10 I. 1 AI 


: l5 _1x. IjjU oJLbJI jl j-o iLL^i ^ 

. 4jL^jJ| ^ ^^ip Aj^l^-P^ll aL>- L a "^f^ 

. 4jLU eJjXo ~$~ 

Jl jl?l lip i^^lp y 3 ^ ^^Jl 

. ( cl) L^tjo L>-^jU y o jiiLjuJl 

Cy 3 ajjP cuajII? lip i^^Ip y 3 ^ ^^Jl ajj^^I ij^jyj ^yy 
l $JjZ>sJ ^^Jl Jl ^i?l J t j >- 1 dJ»ta ^y Ajjlj cflJiU 

. ( LJLi« oliliuJl 015" tjbojIjJl o I j La 

^ L^wQ Cj^ I ) . ^ J-P ^y2~*j t I 4j ^JsJ I -3 

( . . . (_5jL^o 


^ clj-luLluIiI 


0 jlp^la £^Lj>l 


Ratio 


<LlklA Lljj "S' Proportion 


^ litl a ^L/2^ 

^^pLj JJw> ■$" Length 

^.^Lop-- ^JlSw "$" Area 

^_>Jb ■$■ 
ia^px.4 ■$■ 

^_1_V2^ 4^-LwvwA 

yj ^ 

^Jpli ■$" 


Measure of an Angle 


Cross Product 

Extreme 

Mean 

Similar Polygons 
SimilarTriangles 


C-^olo -S’ 

J jb ■$■ 

A^Lv-4, -$■ 

* 

^ Jp ■$■ 

Ja^ j -$- 
A^jL^JLo 0>Ia-L^2^3 
CjLiLLo 










o_L^gJI jugjj 

. CjLGv^JI AjLJLj 

:(^ - Y^jjdl 

. 1 4 j Lwj 

:(Y-Y) a . J jdl 


:(Y' - Y) ^ jjJl 



.o 4 jLgJ 1 oIawJsj 

:(t - Y) ^ jjJl 


qjO iS'i iiiqJI ulgjUl 


Go yujj jj — oULo ji^P _ 

A3i — Olj^l - 4j^l^a 31 jjs — l 3 jj — 


^ oi^gU aboJJojj hh.Sjo 



fi gjuiiup 

i "il ol nn II cuLiiij 


- 


<2 


| j l i I'i Q Q i l I'n'i 


) C 


ljli2jjO_0 Q i l in'i 




t 


t 

r djglj^gjUaJ 


(dQjIhio Ulqj j ^ 


ijLszloJI i i i ill i ig 

Y 

f 


^ LdiJ ijih i-igJI ^ 

^ojJqLlLo f MjqG 



Q i ml i'i O 


LdJ dp lo'i i p CjLsJjClo I 
f M jqIJI hax: unQi I 


U.iri^jljiVioQi^lrio^ hj ^o Q-Lid-d li-SzJI 
i jjf^ ill'll i 0 i j I 1 ? I IQ 0 ^jv'i o l in 0 |j 1 1 Q n\l s? II 


n i l i'n'i I I i " 1 1 o 1 1 In'i 


[ d ip In CiUculjJg djJLiri CjLqjjJoJ | [ j_i±iLlo jjd ijuLld 


I 

( q_ol £ oLbl&jq ijqld^ 


DG 


D 


E)G 




^LLpqJq±pq LloIjG^ ^l£ljjq Qjyj^ 


1 V 


r \ in n q foglc 


UuLo-O 

£JaLdq 


D 


jUql 

a <? Ini oip 


1 a^Luiiq |dJLs_o 


o^IaII <?Jolg_D 


^Lxptj ^ip wUp 

^ ^ L^ri^ clr^j 

4^ia3 Jjjllaj (JjjJl 4^ia3 ^^1 p 

4j1Gj 0 jjx. a/P A 0j^y2 

L*u2*£ ^UoL C ^ ^wwQ>JJ 1 b ^ I 

c Ii-La ip j) <w*ww^ljw« 

jJl ^ U oLoLi (^jLj jJl ^^Jlp 

4^>r i yg 1 1 5 j 1 Jj JSGJI O-Lslj li| 

*,+*&) j j5C Js?Loj 1 ^lp {£ 4juLa 4 ^wJs 2 Jl l) 1 
C j^>c-sXJ! Lilta 4»ljUl LAjAlPx ^ 3 ^vwoL3^>j 

oJjfc ol> j^jj <» 1?G j-3Jl o j-^j 

w\jw« OkAjtal> 4-wOwU^A 

^JuL>-iJ! G (JlSwi^y \ 4-^ljtab cL«Ip 40 4 j ! y 

L^Gp ^LIpI C^U^ol J 
c_i \j fractals c^Lj <L^Jcjb j I oGljoij! 

.aJU is^sLC y> ^ 














ylAlmill 


Similarity of Polygons 






(TxJ S?' j' j i nq jjj O 


o 


o 


i -£>- 4 > t JjliuJl 

Jj 7 J 7 _>- 7 ^_j 7 f ^JJ^J 
Uljj31 oL^LS jjlS I 

\ - /f\ J\ 

7 i\ ci\ ~0\ 


.OfcjJl 


. 4jLJLl]| ^ 4 

.oLa-Lyiil 4 jLU 4 
^Lil* 4 

I j < 


/f 7 J 7 J 7 ^r '^r 7 v 7l j /] 


■ J J- 


j- S jiiUlJl Jl jbl Os~jl 

lib 


l$)\i o-ib>-l cA+tJu obb^-bJ LowUp 

.4^j\Jo obi. ^10 ^4-0 

Similar polygons jl^jLubUti jUL^Jl 

UjjJl OJl^ bl U^J (jb.L^.,0 4 jLOo)) i 6 i j <?'i 

. ^ 4*wwo LwO o ^ L uJ) 1 Jt jtl J o '^i^Lww^Ji 

: jl Jn^il 

;w^>o <-Oj 1 \ 

\ = 7 ^> \ 4 f ^ = 7 f ^ iilLlJala o jJ^LoJl U jjJl I 

i\= 7 i\ < -\= 7 -\ 


d i ml iii Xll i"i l I hn q I I O 


o 


o 

Similar Polygons 

Similar Triangles ol^Jllo ◄ 

o ji ?Li« 4 

Corresponding Sides 
Congruent Angles 4JLlkLo Ljij ◄ 
Regular Polygon ( 0« 4 

Quadrilateral ^Lj ◄ 

Pentagon ^li* ^ 

<bLlxJl 4 ^wJ 4 

Similarity Ratio 

jjliuqJlq Olg^lJI O 


Vi ‘jL 

ii 


/ _/, 


/. ./t 




o 


o 


j^-^t jSCi3\ 4j\_io / j /_>. 7 V /( jSCi5t o' J Uiw dU JJj 
W-jjj 


(J,l (w^w*>U*- 4 
^ y> jL^r ^ 

<L^a ' jJ ^ 

oUjy l3jj 4 
^Li olj^l 4 
4_«xU»- 4j| 4 


c-ivaJl — oLw?LjJl 


£Y 



J 

A 


t o* 



:jU J ~ m jlS" \ S\^ 

J\=i\ 4 =-^\ ‘ j^\= <■ u*\ = f \ D 

• + ±! <aA£di ^j) 4 = -Mr = M- = = -M. V 

J^J L^L^ 

ci] = J ^ (J*2 J ->- <*— > t ^\^2*a}\ AjL iJ (J^aUca J jSoj 

“Tj- = J ->- f J 4jLi J J 

|E0F 

.^j j_fc ^LyiJl ~ i-js- ^ f :Juli<Jt JiwJt ^ ) 

j J _>- ^ f ^jLlJ J-aUca M>-jl I 

.^j j -ft 

•J^ ‘(J - ^*4 ^ 

J^JI ~ 



= 0^ < ~~ 



^jjJi ^\*yhd\ ~ 

" V 

t 

c4jLi^3l J^Uca = 

l J i^- 

-® r r j 

_>- u 

J J 

V t 

j _a 

: J j$Ci 


vv _ _^_ 


r + j^ 



A j- 

J J 





r \r _ 
r “ a 

: J*ala*a 

r r + ^ 
r n 

c ^»\ * - 

= u- ( 

r 

V 

= — « 
iT 


jiuuljqb# 


5^1iUx*3l J# ol*L>iiaJl i_>5" lj ci^jLiia j iLShM oUlL»^<J' ^I jjl ^ Cl l y^> S 




$r 





JjVl ^.IjjJl J-aill - >_JUaJt 



_ 


OljLouJl Jj& 




Y ^ ^Ua<JI = ^ ^U^Jl 







r 


C->Uu^3l (Jj& 

<jl Jn^il 

Vj Ai-fl (jll^JJi jiijXj> (jl UXI (jl*i^a 4 j\J^j> ^SC) ~ ^ 

\bj>u> ^3^3 lA 33^ 1 (^) A*.i.y2..<>3 1 

3»^3 Ajl^wJ 1 ^ ^A y2.3 1 ^ vx ^ ^A y^.A 1 ^ ^j3*>3 1 

(j^^j (jl 3 ^ 3^1^ ( w ^‘^) ^,3^^ AjiAiP 

3>5" ^Ay?3i ^ ^ ^Ay?31) 3 A^Aa , juJ1 3 ^^^ 31 

. JA2J1 JSCiJl 

^ 3 13 ^)l^->3ww3^ Axi.yx3 1 '** ^ 
‘ r ^ ^U^Jl ~ ^ 315" 1SU 

r ^ ^l3u31 ~ ^ ^i3u3i :3^ 

^cgj 1^3 ^31 4 u>1^^i 3 1 olttiy? 31 3^ ^ 

?1S13 .A^lJ^u 3 £^A-3Ah 

(JgP 

c j — a jA ~ _j>- f A : JuULoJl Ji^tJl V 

\ * = £ ^ C ^ & C A = & ^ 

.^*A\ = _>- U f A Joo-wS 3 IS" 151^ 

._>- ^ (A £^A3>1 J1 jl?l j^>-j! 

lNI# 

j_a iA~^ V IA v 

>~ v ) f /\ 1-3 «*>va | ->- + _>. l t + - ) | | _>- — >- U u f 

jji iAja^ jj + J-a + Jsj Jj J-® -»i" 

A^ l->- ->■ V V I • <? 

TV - V A “A : ^-rV.J 

r- =rx \. = f_>. 


rv = rx < \=^- v c ^.ri = ^xA = , 


(_£ jjttll (Jj'h/I c-ivaJl — oLw?LijJ^ 



: jl JiciU 




■ _ ;SZiii^. ^ ‘>r jH 1 ~ < 6^' & li! 



Ja3|jijqhx» 
:j<UJIjiU)IJ© 
J ~ i ->- U f ^Ub-Ji 

if ‘(^ J lT’X) O ^ 

\ ^ , 0 = ^ f ^A.yO.^J 1 ^jlS^ 1 ^ ^ 

.J p (j^ ^ l a *>^ 


Similarity ratio of two polygons 


* jjJtLiW 4jL£btfi J^bw 


^ ^A.y2.^A3 ^ ^A. y^.^3 1 4jLfa4»j 

^ ^L^zxM j^SCj ^ jli \ <C £) ! jli" ISj 

1 jli \ > ii > . 

^ ^UoJi (3fUaj ^ ^UaJl jli ' = 

. i^jLt^JI Jl^jj^h il*j| J 4jLIjJI J^bta ^Ij^s^al j^W walp 4tf</?;j 


to 


JjVl ^.IjjJl J-aill - >_JUaJt .jbS' 


«= [ - r u-jjl_oj =» 


U* ? Cxi 1 

JU (SjjJLa (Jl^i?^l) \ c0ji?ljUl*3l ^3*‘33j!^^ 




: i y<S' 1 c J (J - ~ £ ->- *— > f jlT li| (V) 


0^0" 

^T : 


■o a cr = J ^ x V* 

^L^Jl L^>^s 


lT 1 J ; 




^ y2 . d 1 la*> ^ (j-^ J ^ ( j^? 

c^-u»i * = ->- * c^TY = <*— > f :jl5^ • J l/ 4 ' ~ J _>- <_j f (V) 

.4 jOJ^*M ^ 4^*3 . \ + 

ijlS" !5| a 3 4j\jLa jJ»-T J>ls",.,a 4j»L*vaj ]-?■ ..->ya .^a"l c^»-a\ * J,>^a"..<,.a 1 

• , 1 AjLijJl (J^Uta ^ V AjLijJl ^aUta I 


n 


<_£ jjtl]| (JjVl ^_iv2il — oLwjLjJl 


• r ^ ~ ~ ^ aJWI J\So^h JfT o 

^ ^\^ 3 ^}\ ( j«a JfT 4 jL i*J J^Uca Jsi>-jl 





,4I>-L **oj ^yli)l J>Jgal^J 1 J Jj>-jl .^4»V * * ^li)! C^-U>N V c ^ A JjVt 1 J^u jl^Lila j^Llal^a V 


^wwwwwwwwwwwwwwvwwwwwwwwwwwwwwwwww^ 

, j%-*» ® ^ T » ^ 


^Uu 



L 


iLla^-o JjllJl jSCiJl !Qjj IjOlDjO diJLnifD ® 

: Jj>-jl \ 0 * : \ ^uj ^Lioj 4*uSC*Jl Ol Jo-jM 

^Uul l 


tv 


JjSfl ^-IjjJl jwaiii - ^ 



Similarity of Triangles 


r-t 



(Tt I y'i'i i oq in O 






:<U9 




j _fl> i A -Y 

V- = (_a\ ) t o - = ( j\)i? 

J _& C J C U C ( :^3 jZaAIa L. .Xp-jI "V* 

— — — c — - — — c - 4)*^l “ i 

-»i J- 4 Ji ' • "* • \ 

jjj Jj6 (3^ \ 2 )\a O-WM-J 1 (3^ 

.dijlii^Aa Ij dbd>d3 JjlS 


o 


o 


.ottlid.1 4 jLAJ o'y U- 4 
^ ^ j^*> ^il i j^»*Jl < 

Aiid.1 (3 tj^'J 


c^j^5l jli J ji? ^Lib ^Uis .1 ^2JL>Jl J jlaJi ^jLo 1 jii J ji? 

.4^4 J6 (jlS^J 

jlilo ^jda W 2 ^ ^tdiw*>U 4 j jL* dda ^Ai? 151^ 

dd$CftJ jl \^Jl> \^2ji\ J \j jLoa 1*2*3 1 jii J ^*2J> L5^" 
. ddjA>3 ^a Cdi^ ^*1*3^ 4j^d^ 


d i ml iii Xll i"i l ^ I hn q I I O 


o 


o 


Postulate /Axiom 




JJLujgJIg Olg^lJI O 


O 


o 


(JJ A 

j*j^r < 
<Lj) A 

oUjy 3jj A 
4 jj 1^3 ol jfi A 
^LS ol j^l ◄ 
4^*)L>- 4JI A 


i A 


<_£ jjtlll Jj^l > — A^?,ll — oLA’Ijj^I 



postulate (or axiom) 

. jhliuJl jlS" j>-\ ^ L y Uai JlALa ^ jtajlj c.%2jUp ISj 


LqJLlllo 

v 

M 



j j A~ f A j\i 


J^uuTjqb# 





jl Jii^il 

( A ^3 U5^) . jlgjLiia U jLoiJl jliiiJi ~ ^ 

. b ^ ^ 1^ ^1 ( ^ ^3 1^5^ ) I ci-3is^3 1 ^3 o *xp\j3 1 


jljJl ^Li ^3 ( j^bL>3l ( j^xj> jljJl ^LS 1S1^4 j LJ>U3l (jUcUJl 4j Lii) 

.(V ^ US') >^h AAUi ^bl>3l 




JjSfl ^-IjjJl jwaiii - ^Jiyi ^ 



c_>- i ->• I ^ t 3 i t-s- k_j f oix*3l ^9 ^ 


•r 




<■ ' 


£=. 


C — _& I 4 \ , X — ^ ' 

■ f A~_* it A jloJl ' 



->- V ‘ it :^9 J5” Jjl? Jjs-jI V 

lNI# 

.Uk^3 u t t _>- iwj / / _& i '.' I 

^ v t \=_* it\.-. 

_ >“ * > t c _jfc i t ^9 

^ v t\=_* it\ V 
^t v \=_*t i\ 
^ v tA~_* it A.-. 


i,rx£= 
i,r xi 
r = 


AjSC, 


^ v tA~_* it A v v 

-*i -*l it . 


i,r _ r _ it 

N,V + if 

< 0,r + il)r = i 1 1 
r,i + ifr = 

^r,i = it 



J^iUlJqb# 

_>• v tA jl cAl caJUI JlCiVl ja £ J © 



OjoLd ^jLu 


Q *m i i 


jJUUJl I 1 tf d Jho I ji Jfr? 

.JU>Sl dJtiJl 4jLL. gSUJl dJtiJl jls L*J 



<_£ jjtl]| *— — oLwjLjJl 



^ L5" ij^-* ‘i _^-f 



^ I ^2^iJ^~<->// _*i 

._>- 1 > f A ~ _& 5 f A ! jls 



O) 

(T) 

( j 1 ta *> ll ^Aj) 


(jgp 

// ( ot ^ j ccila _>- f ! JulmJl ^ Y 

O ^ '*— > ->* f // J i <-» ^9 _>- I 

jk->iA~_*ifA:jl ( jj^ 

J^JI® 

_>- 1_> f A ~ _& > f A .*. _>- * — > / j _* j *.* 

^>- l_) f A ~ j u i A .*. _>- t // j i ■/ 

_j >— j _£ A ~ _& J ! A : ijl ^wj ( Y) c( N ) 



lAj Ql Jqb <# > 

^\c.Q.) ^ _>- U // _* j ^jc v f E>i<dJcU^ v f :J,UiJIJiLiJl J, © 
^Ip j£> (.J# _>- c _2> i £^2^ f t-A ^ f 

^ obiiuJl it ^ 

-* i -* cT iT j 


-=r v 




^ \ C. Jj-oJ 1 Ji ^Jl ^lp ^ j*jLl)l CJLUJI 1^1 ^ ^ TV ! 1 1 

4jLs£j Utju M 



_>- ^> _L jf < f ^ ^ jtj3t cuiiu ^ ^ f ; JuULdl J^SwJl ^ 

_>- c-j f A J j A 

aS^ww^ ^\ c ^ * = f ^\ ) ^ f ^\ ) 

0) UUJl^JLwo) ^ v f A-f V i A.\ 
(Y) ^ v f A-_>.f i A JUUj 

l-^-> l-**A^a l ^ ^ . 

_>- <_> f A ~ _>- f iA ~ f ^ iA /. 


o ^ 


j/vi ^ijJi j-^iii - k_Jiyi 



->■ -* “ V l 'r 



(2F 

f _£ jl euJl k_) _L jt c f ^ 4 j jlj3l oii« 1_> f f 

J^JI® 

_>- k_j _L _£ f c ^ • = (l\ ) \ j :_»- fA !ol<fa«oH 

j>jXuj = r (ti) jl cAA :<_» jikJI 

_s- fA ^ : jUjJl 
^317T A*=(I\)ov 
( 2 ^) _^tiA~t v j A.\ 



J^iUlJqb# 

:aj5Jl»31 AA Jo-jl aJWI JlSCiStl J5" ^ t 







cf <L> jljJl ^jli cJcU _>- u f JjIaoJI ^ t 

: jl oJl 1 7 T 

5> V x -=r V = r (v 0 ’ 
i^x v ^ = ^f) V 

J^JI# 
: ^r v ,A J 
77:i7Tc 0 v = (tA)ov 

(s*sS) f v ^-A~j v fA.\ 


oLil Jju 

uu^ 1 4 r jit4 ^ 

JJU 4j j ^ 


t — >- ^ i ^ ^ _J>- f A c 



<_£ *— — oLwjLjJl 





Indirect measarement j^U4( jja 

4jUj a31>J1 oJjfc cSj-JiL-a jt 

.S^L^ ^p 1 ij& 

BSF 

j-xj jl ^Ijl !c L jjl£I (0 

cS^>5uiJi SjplS ^ j\l«l 1 ^ip SI Ij-a 

^ 'ijS>Jii\ 4^3 Jj> jl ^1>- £5^>J 

ii^>o Js3 jlT g4j£> wUP — Si^Jl Js2-4^j 

^^Ip &Lp OjISj ^ n ,r Si^Jl ^jP lj*oU 

^ alajJ Oj\ 5^ iSU 

<\>-^\ 0^X>~\^ 4*a\j i^4»l ^ip Odpli^ 

^ISCaS^h 4 j jlj ^LS = 4 j jlj IHp .Sj^iJl ^\Juj\ 

JaJI# 

0 = Jg^J 1 4j_jlj ^LS d _^*a (j^> ^lijjl jl ^ySjjj 

I 0 = ^l^JC^l 4jjlj ^LB .'. 

s~ S> J <.s~ \ > f j^xlxji ( ^9 

^•=(^\)^ = (v\)lJ 
°(0-V) = (-*-i\)O = (v-fX)^ 
^ = ^ r :j J SC J iA~^fA.\ 

-^--& _Jfc i ^ * * 

j^°V,o = ^ jj^dj 



M 



f^ 


\,V ^o 


5# . t . f- f- 

. 1 _^la V, 0 (_£ju*j e^Jjl f-Lijl jl ^1 


or 


JjVl ^.IjjJl J-aill - >_JUaJt 




iW Jqh * 

:4j^i o'VUJl J5" ^ Jc>-jl *V 


C 


^ f IQ i j l\ i 



■ -* i = ij* I <-> I 3 


jU^Jl 


• -»■ f £^d 3 -= r V // ij^ lt" ^-"J 


->• V // lT '•' 

^ q * f A ~ _>- <_j f A .*. 
t-*- vt • <r 

-* £ = j* f *•’ 


J^lT* 


(Y) (oLL^o) 


i j J-® 


-* J 




J j = f ^ J-^ = :(jl (Y) t( \ ) ^jjo 


( j>H\ J U^lkJ awwi £>UVl Jilk?) 

(UIa^>) 

(c-> 


j-ai A = ( j^ l ^t A j 
^ f A ~ j_a j A/. 
j-*> f A ~ —>- f A v 
A - v f A.\ 


o* 



i 


(_£ >— Ayg.ll — oLwjLjJl 





: jl .sJo-l_j : Jjlao.ll J^jJl ^ "V 

j^ VLr A~^ v fA I 

(/v fA twi-^aJo _>- V 


J^JI w 

: jl j<? <_> ^ 4_>- l_> f jJlijl ^9 I 

i _ 1 + U _ ^~V 1 _ NV _ yl 

r \k ‘ r 


o^J^l^vjl 1 1 (^1 


(o^ v a" A) if = (->- v f A) 'L? •'• 


i \A -r- 1 

r " \r,o 


0^ cr' 0^ V 
i/Vi/ A 



jj^d 


j 



a* 1 V 


1.4 y2 1) _>- U 


f- * 


i <-> // f o' o-A 


jy 

-® J 



_j2b v ) 


-* J 


-Al^{_*} = j^n v f : jjUJi ji^Ji ^ ® 

JaJI w 


-A 



O) 

(Y) 


(^w<Ll)l { jp\y>- i yo) 
(^w<Ll)l ^jp ly>- 


/_fc _>-' 

-M . 

v -M 

-^i 

_£> U 


-Jfc _>- 

^-| 

iu -^f . . 

\ -a i,_ 

i V 

_Jfc i -&->•’ 

"u 

^ J 

-»->- _a f 

_Jfc J -&<*-> 

:jl£Xb(r) t O) j^ 


(-®iv A)^? = (-*-=rf Ak*-‘. 


^?lai 3 (_jS UiJfcJ 

“// 



0 0 


JjVl J~OJl - >_JUaJt 



^ill I Jl jl?l j c ^>-1 cl-Jiu ijlj d^liu ijlj eUiUp ISj r QjjJdu 


. ^ - j ‘ * & 




^r = ^~ cj\=\ \ :oUL*^)l 

J i -® J 

j_ftjA~_>-^tA jiia^Jl 

^ J = j-*» f C^c>- ol 3 ^>- ! jLft jJl 

--// J* 

(_j 9 ->■ I £^d J 


O) (S^JS) ^^fA~^ V fA. 


o°\ 

i'^LoS’) _a J = ^y> f i (^ J? *a) 
3 i = J* f 0 j^tJ 


-v// 

3 ? 3 * 

M : 

jj^dj 

■• lT I : 

- 1 

. vt 

ji 


- f 

ivli 


Ji 


lT’I 


(Y) 


(a 4ajjlj jUAtf) j _a> _£ A = (j- f A .’. 

j_ai A-j^j-f A jj$o j 
J -ft J A ~ _>- f A :jl (Y) c( > ) jjo 

(ESP 


3 c ^»Y — —ft I C^> 


3 —ft c <+**> \ Y = _j>- o c I <■ ^%-^A = u f cCAl« _j>- < i t A 

.^i = J ^ <^-^ > - 


*** y 


.—ft £ (J^l? — 3 >~ f *— J ~ —ft £ l*— . > (j! 1 

JSCiJl jl v 

Jaji 9 



^|0 = \ < Xy =_4 j 


■=-®i.‘. 


\ -»j 




on 


(_£ jjttll (Jj^H *— 3^a.]\ — oLw?LjjJl 


(_?- f = (-& i k— ->• f u\ = S> J ^ SJ> ) {j* 

j^' 5 i^^.j J ->- f jSCiJl .‘. _a i _s- 1 j5Ci3l jp i>-jU- -* J "•’ 


J^i jl Jqb # 

.dAxjij>-| <u>9 Jj>-jl *L5Wt J\5Ci*^l y« JS' A 





J^JI _ 

O) a$>L*^\U$J jliliJI 

V ^xi^ = f (^|)v 
( r) -yy = ^.\ 

(4^k>) t_^^A~J_?-tAjl ^Lb (Y) <(\) jjo 

J^iUlJqb# 


: jl O-ol J — & iJL^alLa c_>- iJL^alLa ^ c jlllLa J Jfc j c_>- ^ f ^ 




(j^ — ft jA ~ ^ < ) f A 1 


dLoiLo Qjo yQ oV j Q 


Jc>-jl dJWl J\SCiVi j-a j5" ^jS 




OV 


J/Vl ^IjaJl J*ai)l - k-Jlkll 



r - r u-jjl_oj 


. \ 1 . ■ - m \ ^ ^ *3 . .. . a 3 ^ 33 ^ 







«j 


As) \ ^3 >^\^ t . V ...i.,* * .i M 3 4**^£ -\^-^3 \ Y / 




A~^- v fA : { y£\:'ij\ 


L 


_^ = ^A j 

t 


3 


_^L A 


o^o" C ^ ^ 

= — >“ _£ = * > f cOpljJl ^jl>- — * ^~-^*~ {— &} = ->■ i (~1 i — > I cOpli OA’i? — f" J c <_> t $ 

_& -j>- J j^a .X>-j3 (—& > > ->- A ~ji j f A jl C.- J ' .^*1 = _a i > 

^3 AjdaaJ j j» 1 ^ J ->- A ^ t ^>j ijlxiia j _& J <_>- t > f 0 

f- , f- 

.->- f x ^ t = r (c-j f) jl O-Jl (_>- \ ) \} = (^ <-j 1^)^ ->- 1 ^ ^ <•*--> f < ->- I <—>- f oAiJl ^ *\ 



<_£ jjtl]| JjVl *— — oLwjLjJl 


X = i f 4y = ~ jlA ISJ, . i _>- 4_> _L i f ^ojj c\ ^ 4j ^5 IS cJjla _>• u f V 

._>-! c <_> f ‘i y Jjl? j^>-j! 


^ ^ jljJl ^15 ^ ^ f ! JuU^Jt J^iJI A 

_>- f -L jj c v^ -L if 

?- , f- 

:jl C*Jl 

j i^>-A ~_5v ifA i 




' 3 * .J f x <-> —& x — &f~V = ^ i -j & f (JAsILauJI A*js ^ 

cf 4j jljjl cAl« _>- U f ! Juli^Jl ^ 

•i ^ ->- <*-> j ^_j f A if ^ J .->- f = f 

_>- uXiu = v (iw> f)r :jl O-Jl 




JU Aiii^a olilia ^L^p\ tw> tf jlxpj-<ij>s-<Ji j^6 ^ 

1 I luJ wO 1 L fc . -‘A.S-^3 1 f 1 L *" 1 ^ A ^ L » - 1 ^ 1 

(<-j) (f)ipj^>^a 


0 

4 

i 

* A° 

f 

\i 

4 

\r,o 

. A 

<_> 

00 

4 

ro 

t ro 


\\ 

4 

\\ 

c \\ 

i 

n 

4 

i 

‘ r,o 

_& 

\ * 

4 

n 

. A 

J 

tx 

4 

o i 

c rr 

j 


n 

4 n < 

. 1 

\ 

w 

4 v < 

c o 

r 

\* 

4 A ( 

4 0 

r 

\r 

< A , 

4 V 

i 

VA 

< rv , 

4 n 

0 



<■ 


^ u 4 = u f 4^3 cAwo s > f * JuUJl ^ \ \ 

->- 4 ) f C-JiuJl ( jP- 4j>-jli- 4ia.tf.) i 4 ^v-^V , 0 = f 

f- , * A 

Cl^o 1 = f i 4 = 4--> i 


1 > J 1 gyj<) 


■ fA 



:A*Sl J-UUI JiLDI ^ \r 
A~^ V IA 

= AjLijJl A°Uc«j 


o^ 


6ji\ ^IjOJl J**i)l - k-Jlkll 




_>- t. ) L- _J& C ^ ~ _J>~ hjjUUJIJSLiJI^ VT 

: jl C^Jl -Lj^‘t_jf -L J ->- c k-iyalLa ^ 

-A~^_afA i 


^^ (J -ZA~^_fl5 i 
—as f i - 


J L 

<C jjrf c_>- f <C c_> f ^L^s~ c (jl^sLij^a (jbdia ( j^a c_>- i — > f 

^j* 9 -L ^ (_/< i>ui j| cc_cJ^3l j^ic- ^j^a c J c_a 

^J,j-A~j_flsfAjl C^Jl 

Jc_> = jfxfc_, us-jxju = T (i f) ^s- c_> 9 icCJcu _>-<_)! (>0 

v=(^t v \)^ : 


1 


i f^A~ J^i A i 



OljL-* ,ja^<sJ _5 4 laa»va JjULJI lalg>v<J' 3 

(Ji <i 5 id Jk £d J—J' Jk (^ 

. c — > c t o wXa »3 1 ^— ' j. J 1 ^ 1 ^ A_o kX^ 3 1 

—l»o -A_c*J 1 ^£* 1 Jjlo I 

?_>- ci i jj^iuJwcJl l yo Jj«J 1 L« V 


£Uu 


4^jjj«]l 4j j^^ac>- oUaslocA Arf c >A^J (Goog/e Edrth) JaSljj- ^«U^> 




r-t 


♦♦ 

The Relation Between the Area of two Similar Polygons 


(T x J y'i'j ubgju O 


O 


o 

jot L^L o ^ 

.<bLlxj| (<L~j) ( J*oIjcoj j\^.LtAo 
(jo i 

(<L^j) J^oIjcoj jotL^Lo 

. 4 jLlJl 




oUuj-o Jjj ^ 

•- ^ o* <■ v ^ 

^.o m \ 

. io JsiP ^uLLxJl J-«Uca j^>~j 1 ?->- f A ~ _>- or' ^ 


d Mill ni Xll i"i l ^ I hr> q I I O 


1 £ (_J -»- v >— > t // 1 $ $ 3i Ji® 4laij j*P "V* 

*-»- ^ (^ A ~ ^ ' C, £ A Ja /j i oiiJl JiP 

:JW\ JjJ^Jl ^£\ -t 


o 


o 

Perimeter Ja^ ◄ 

Area 4^-Lwo ◄ 

Area of a Polygon ^Jl^Lo 4^L~o ◄ 
o jiab^ 4 

Corresponding Sides 


wjiujl d^-tvwO ^VJ <UOjl 

4>-L~a 

4 >"LwwO 

J^U-0 

oliliJI 

^Ul « Jl 

JliJI dJliJl 

JjXlIdJliJl 

4 jLJjJ| 

\ _ i 

H 

1 

\ 


<\ “ n 



r 





^ v tA~ ^- 7 ii A 







?^ 4 oLfa 4 wJl 4 mcmO^ 1 1 IjLo ^0 

: ju^JlubU jiu C U jjJ AmhH 1 : Vjl 


vjjLiuqJlq Olq^lJI O 


o 


o 

J! o-^w*>L>- 4 

4^9 ^-/ O 1 jJ 4 

oUjj^ Jjjj ^ 
4^*xL>- <LJ( 4 


j-jaL^p ^1 ^ 


cyjJaJ 

r 




j j A * 


f A !oLLl*^J( 


*\\ 


JjVl ^-IjjJl Jwai]l - ^JlkJl ^ 



4 P*-Lw 4 J jA jJI 

la*** 


i J 


J -A 


t\ (^vtA)v. 




It — > jlkr<Jl 


‘{lT 1 } = ->■ v 1 1 o“ 1 


n 


(j_a iA)^« 
•u 1 


0 ) 


{ = j -* n i j -a -L ^ i 

j _& _£ A ~ _>- u f A '.' 
= (v A)^ •’• 


.1 


Jj J-® -® i 

i ‘lT 1 V I A 

A*AkMvAk* < V=(j«\^ = (^ 

(<uLix)l i*JLwj) _& jA ~ ^ i > f A 

m ArA 0 -^ 

f ->"V (->- V ^A)^4 


_l£ 


i f X j_a| (j _j£> ^A)^3 

(^) <(') ^ J^dJ* 2 ^ 




i J 


j _a 


.1 


,| A (^ v fA). 


iT 1 _ 


^>i/ -fti -*-* (j_*jA)^> 

f YA\ (^ytA)^o 




(->■ V 


(j_a> jA)^> 

: j ijSCi 


: jl JiL^U 


J * 9 -W (j-»i A)^a 

X^3 jiiLi* ^js\j£j\ i y*j ^ j j* ^>xla-^ 4 *c**j 31 jl 

lniiLi jiScii 

tw^ygaXJLa J 4^ _& 3^ ~ _J>- s > | A (jlS^ (.M " ^ 



. j _& twA^aXJLo ^ c _ 


V jl\ (^-ylA)^ 


^ i / (j-ajA)^ ^ 

cj _& 3 A ~ _>- ^ f A j\5^ li[ "T 

4 (J _>- 4 _J ^bjl) J (A aXj> j ( 

J_a i A 


W)- 




/ 0 -aiA)^« ^ 



(_£ jjtl]| (Jj^l cAy2 Jl — oAAbjJl 



IQP 

o I ^ i cCAx* f ! JuULoJl ^ \ 

<y t J V // -* i 4 ^ = 

: . r ^VAl= _>- u t A CAlS*" iSj^ 

._& j f A 4^-L^ i 

& __>- v, > ^ 1 ^ 


(a^Ju) 

a>) 


-»• v // -®>i ’•' 
1 A~_* if A.-. 

(_a i I A)^a . 


T r \£i = ^xVA£ = (_ a ifA)^/. '(£) = 


(■^ 
(^jt A)^g 
VA£ 


' Oj^dJ 


_& i f A <i>-L*va - _>. 1 > f A *L>-L*va = _& _>- i > i 4 ^-L*vO '.' 


JaJI - 


r 


m* = Ml-VAl=-ft 





JAi pi Jqb <^ > 
iJitUIJS^© 

^ <-J f _£> <_J 

1A = (->- ^ > f A) ^ 4 

( j A)^> 


IBP 


t N— (^)15^ ^<5^3 ^ I £ >\n»4W<»a 1 V 

oAiuJl Jo-jl 

J^JI# 

j A — _>- ^ f A jl ji ^ij 


■^i 


Jj^d 


i 

J ^ 

V _ 

r " 


^ f \ (-^ v f A)^a . 

-* J / (j-^iA)^ 

j_a j A Aax>va 


^ l * 


= . 


A Js2^>^o . 


r _ (->- v f A) Au>^ . 


'J^d- 


nr 


JjVl ^IjjJl J-aill - >_JUaJt 



J^ijl Jqh# 

J = ‘ j _a> J t->- 1— >f V 

Vi culijl J^>^a Jc>-ji .^-^^"Vio ^jc^Vi oAiuJl J^>^a jlT ISj^ I 
^j- . _>- (. > Y A = j _& (jlS^ i^). ^ 

fcfop 

\ * (JiU>J ^lp NjTjir^© 

^-^iV ->- ^ f oAiuJl l^liUj ^x5i \ Jj>-jI 

r ^*\ , i = fA)^ j\S^ 1S^ ^j-a jZ# 

JaJI® 

0 © v 

AjLixJl jLoUla jo wO = ~^~ y ‘Y"'~“~ — 

Cl 4»JLJL>Jl 4 j>-L4uJ1 

Y — - — )= 

V°N* X \. / 


A *. o .*. ‘g . '> J I A>-L*ui3\ 
°\ •X t Vx\.X\.Xl ) l = 45-LuJl 

r ^1i- - 


^ 4ju^cJi ^JLJU J _& J oAiJl O^Api 41c^Jl 4iaj> I T 

. V i A*JLJL>^ i Cw»^3 i W^J2J 

^L5" 4jLa L-^iV ^llcu» SjJjJ>- *LJu t^wfcu>-l 4*0^*}! 4j JsaSlj^- ^ J^xIL^U V 

.So^Kaj ^a &£i\>-\^ JjIS — £^j-a j** 

The ratio between the area of two similar polygons j^LubU jjjLaA ^frhfo J^\^A jjJ 4xuuf I Ljjlj 


auq Uii 


O) JSLS 


4*J>[ C^w>t J <d\J (J^r°3 ^ J*api 

l^^»a JfT 4jC*(j i 4— ^CL<^Ji 0^ ^jmJ2j L5^ 

. ^ Y^ ^j«^Cfa4» 4 ^ \ ^ Vxi.y2.<a ^ ^ 

? iS\-a . _>- f ( \ ) m Y 



<_£ jjtl]| c_iv2 Jl — oLwjLjJl 



L~o y 





iJ Jj>J Jj£ liLa . J ( ^ !j\^ (v) ^Jb "V 

vjl .h^U 


^xL^J\ 4jLtJ £y* 


(4PtJa) 


(vXkM'VvIXkJ 

_>- v-> // Z_>- Z^_> (JjSs^S 


(-* \)o = ( 7 i 7 -^l-^) o 
i _& f A ~ 1 $ 1 -& f A j jSC j // i $ 1 _& 



l «^-> 1 y) Vxi.y 2 .^ 3 1 iQCI 1(1 ^ 
,o^Ja3 I^ju J5" 4j\JL> oliiiJl ^ 

^ap j\ 5^ L^ iibLJl 4jLi>Jl otolLo 

(^)\^jLfc 4 ws ^3 1 (^) Vxi.yO.^J \ ^ c 1 ^..c*.l.y 2 .A 1 

UlA> j = .sjp j\ 5 " \S \3 j-o ^wu 3 i 

.lilio V - j = (j-^l ^)1 aS^lLJI ojllsil ^p) ^Ly2«Jl ^JLo t jl ^x)l olxJcuJl ^jp j\i 


V 


^ j *f^**p ^i l ^LvJ ) L**JwO ^■%^L»yA»o « *> ^£^L%**o ^ 1 

. to -^3 2 V W 5 


£ 



/_*/< 


/j/f ,/^/f < it <^f J j^:jU^JI 
^i Z_>- Z^ /f ~ _j& i _>- t ’.’ 

:j j .(^JLJi^-) o^Ji3 4 j\JL> (J5^ toliliJl ^51^ jAlo .’. 

(-jbifA)^o '( *-*\ (j^tA)^ Y \ (_>■ y f A)^> 


-fti 

Z-^ZiT (Z_jb 7 i 7 f A)^ 


/*/ . 


(/iZ^/fA) 




/ _/ 


( ^ ^-UiuJl 4 jLtJ 


-®i i-»- 


^f - ~ 'S^~ 






no 



j/Vl ^iyi J*ai)l - yikl! 



dJdnJJLo 


V M) 


yt\_ (-a j f A)^ _ (j-gjA) ]A) 

Vf/ = (/.Vj/fA)^ = (/i^/fA)^ = 

_j | \ (_& J f A)^ + ( ^ _>- 1 A)^ + (_>- f A)^ 


V 7 f / ( 7 -* 7 i 7 1 A)^ + (' j A>- 1 A)^ + (A>- V /f A) 

Y 

l ^ uJ, ^ AJ \/^/f 


(— & ^ ->~ U I ^Ly^cjl) ^ 
i : Jj^C J 


Jjy Ql Jqb 


: j-° JS" 4j jLuj> U U ^ J i ^ ->- ^ <-j 7 f ^L^}\ ~ j _>- ^ f ^A^Ji jlS^ l t 

^ — >~ U f jg^>ya (^ ->- U f 

7 J / _>- ^ ^f ^L^Jl ( 7 ^ 7 -^ 7 v 7 ^ 

Vo : £ U^>xla^ A>- 7 f c_& J _>- f jlT V 

-* J ->• ^ 1 ia^a t^> f ^ ^ 

: — T : ‘ 7^7? : iV lV ^ ^ 

A* ^ J A>- ^ /f ^Oj^\ L^>va ^ 

I . ^ ^ V i ^*.l. y*L^3 1 £ £ ! \ «*. ^y*jhjy£ ^*+-**u*^ 1 L » -* s IS^ 1 $ * 

.^lai^UJi 

^A. yd^J 1 >lS^ C^-w\V 2*0 (^)15^ ioj^ 

.j-s5^ Vi 4^-L^ Jc>~j\i /^A V o = ^Jc^Vi 

BSF 


.^A*\ = J_>- c. ^—> I J = ^ £ * = (f \ )'L? :U>4^3 jUjLila jUly^Q J ^ ^ I® 

(J : (-^ ->■ '—-> I )UJU J ^ *>-\ 

J^JI® 

J ^ J'’ (J - ~ i -?- k— > t '.' 

(7l v> lkjl) °£ • = (^\)^ 0 jSCi (^\)^ = (f\)^ .-. 

i vt . 


ijl JiiU 

i3£ = v f 


(^_w«bJI l js>\j?- l ya) 


Oiu^^ikJi) 


V* 

J ^ L^Lr 

n xr 


t r 

V 1 £ = ^ lT 


^\x = 

f-" £ 


j \j^sj\ J S>6 j-^xlyAoj 1 4 jL£J ^jA 

= J ^ 


. _n__ £ . 

J t =r-- 


X^^):Xv7(Jt^^C UJ ' ) ^ :(i ^^ , C UJ ' ) - 

T i]^: r i)n = 

(U3U jikJl) <\:\1 


(_^ j->^l <Jj^ — oLwjLjJl 



(E 0 P 

4j>-U r ^4<VV o (jlS^ \ S\^ .1 : V ( j^jLtXa i y*j ^^si\ 0 

.U 4 L 0 

JaJI# 

i : V = i y^\JiiA i y*.*\.Y2.A ^£u>wa ( j^j A^ji\ v 
£ I V = a$ 0^ ^ • • 

^-aa» ^-a» \ *1 = ^)\itM ^A.y^.<J 1 4*>-L^a c ^*a( = ^\.yO.A^ \ ^>-L^a J)1 ^j^^jJSj 


\ = 


Wo 
n + <\ 


: L^0. 


jjSCj = t r''*' + •’• 


A\ = A x ^ ^A-y^A' 4 j>-L^o .’. 

r ^- U£ = ^xM = ( yli5l .•. 


JAi ul Jqb 4 *> 

Ui^s jjijisUla 4 mJ } ' ( j. o < i ya.a jSvOu O^'jJ- 0 ■ Q-Clj jJ I £L0 JlLljJ I 0 

.L^La JS' 4j>-L^a c\3l J3 YT L>^.<>-L^a (3j-fl^ jir lil^ c V : 0 


IQF 

• 0 (_j9 i^jiaa ^UjJJ ^ ^9 JjiM (^jia9 ^>Uj .jl^jLi^a jUL^a J ^(J^ 5 ^ (i_5- <_J f "l 
r (^ j) : r (->- f) = ( J (J- 1 : (i ->- V ^ o' O-A't 

JAI® 

J ^(J* 5 0“ £^AA' ~ -£ -»- V I ^AAA' ’.’ 

^ ( j^JA~_p-k r >iAc 

^jA- 



(aiJi?-) 

(liU) 

O) 

(T) 


cj ^ A , 


= ^ jjSCj 

J ^ (J* £-U^J^ ~ i ->- ^ t V 

/ ->- <-o\ (^ ->• 1-0 f ^Ly^cjl) 

\^j^/ (J ^ ^ 

* 

:(jl ( Y ) tO ) 

r (^j) = T (-^ ^) = (J j- : ( J ->- v t ^AAl) 


nv 


JjVl ^IjjJl J*ai)l - a_JUa)l 


: ji oJ>'U 


jlA- 


J^iQI Jqb# 

UU j <_>- ^_J 1 g . y'a . M .a ^ Oj\5^ 15U jl^jLila jUd^la J ^0^ 4 -£ — f" ^ t "V 

r ( J o) : T (i f ) = ( J t U* O- C^')^ : (i ■ ^ V t £UJ')^ 

|QF 


_>. f 4 _>- 4_j 4 ^ t oil5^ ISli 44 > 4j ^ 1^3 \ ^j 15 oA^i« _j>~ 4 > t V 

4 ^^ 4-v/* :^oJ^x5l L5^ L5^ -5 ->• <*-> I oAiuJi ^Xj?z\ ^ip SLij-a 

= (*\^ + (-v^ (jl cjli 

j^ji# 

^feir •’• tcH'~-^cH lJ ' v 
W° ( tff } " ■'■ £LCH'~^£H'--- 

v (^- v) r (^ t) (^ fW') -« . . 

X-i) + '(-!)“ + ( &C U)I)^ V 

x- v ) +r (vb 



(T) 


f (-t) 

^f) = ^v) + Vt) °V=(vX)OV 

= (->J^ + (-^ ^Ly 42 -<Jl)^ 


J^J pi Jqb <•* > 

^4» NT = _>* i*_j 4^0 = f 4 ! ^3 4jjijJi Ajli 4iuila_>- f V 


^^kj^>\ _>- f 4 _>- 4 —> 4 (*_> t C* 

t * * 

. ' L 5 ^ ^ * C. At<J 1 L 5 ^ SLi-La J) 4 ^ 4 J 4 ^>Lijla olttly 2 ,a 

.J) 4 ^ \ ^j*a (jS^ 4 *>-L^a \ * * (^^©uJ 4J 4 *>-L^a d^jlS^ 


dlo-iLD QjO yQOVj Q 



c^^sl jla i -J- k_J f : JjliJI JiLiJI 

{j} = v -=f ^ -®> i ‘7 = V t 3 -® 

AjlcJl © 

•^j'© 


G^iA). 

(il_ft A), 



<_£ jjtl]| dj'yi c_iv 2 Jl — oLwjLjJl 



®L_ i" - r u-jji — oj ZW> 


:J^I© 

= 1^1 jU ja ^ y = y f j\5j l-j fA j\S" I SI 1 

(_>■ v i A) ^ 

: jU = jaj jlSj (j-» j A)^> ^ = (_>- i A ~ ^ f A j\5" 1S[ V 

= ^ f 

:J^ 5 ^ 1 OjU* ii C^x>- caJUM ij^j^ (J) 




:i if c°v=(^f v \)^ 
:j\i r ^> N A* = (->- J f A)^* 
v r = (^ v f A)^ 


{— &} = i _>- n ^ f 

V ^ 4 - ^ * * = (_& _>- f A)^> 
= (ujfci A)^> : jU 


_>- / / _& i C«> _>- f 3 —£> ci u V = i f C«> f 3 i cCAla _> ^ > f V 

._& _>- iw> i a^-L^o * = _& i f A a>-L^ o3\S^ 

f 4(j<2 > c^j-^ Vi i t 4 j jL*Jw&)i otdicJl a i ^ ^J»l£ _j>- u f £ 

.(^_>- f A) ^ _>- l->A) ^ + (j<* ^_j f A) ^ :jl C*Jl 

SjjjJl ^ aIoSS SjUJi SjjIjJI c-^ = — — — ^3 oAi« c— > f 0 




>- ^ c _>- 3 c^_j IV = CU* 

i - ( ^v!A ^ ^ r> 


(^ v f A)^> 

_> t ^ ^ c i_> f 3,/ i ->- v _ j f ^ 

V A»*>- 


JjVl J-aill - >_JUaJt 



c f S' ^ 4x1 gfl) _>- ( _L j o 4j jljJl oils _>* (w> f V 

._>- u f culiji ^jl>- ->- j ^ u <.^_j Q# f 
->- J ^ »w> J ~ ^ (J^ J-* f J jl O-Jl I 

. \ ^^Ao.<u) 4^ t u] 1 J^~^\ . \ * = —^- f 4 = L-J I (^)\S^ i ^ ^ 

C C. At<J ' ^jl>- 4^\JZ£a Olxly2,a 4j^\i] O^i^Ux^ _>- t C_>- c f cClJxis _J>- u f A 

.^J^x)l ^1 p 4 *^ rW 0^ 

. V ^4» \ V 0 = ^*2^)1 4j>-L A 0= ->j2 4^L^-aj c V ^- fa4 '^ * = 4>~l^-a OjIS^ \ S\3 

jljJl ^SlS _>. v f oiiJl jl cuJl 

V : \ 4w.Jj (^-0^x5 1 ^ip J c ^ c (j^ c (j-^ J 2 U 2 XJ Ij (j c ^ _>- c _>- c i^> ( CLu^.^3 i ->- > f ^ 

f- , ?- 

:jl O-Jl 

»■ V ^j^js^, 1 

.4^c>- VV * * O-iiSo c^«JL>JL l^L*2j \ 4 Ask”) ^3 cjX^ NV < A Ifc^Uul J^LxJl 4Llal«^ 4)1*2 V* 

^mJLaJ ^ L , -* <^»>x) 1 ^ ^MmS. Lo ^ 4L«^lg2*cfc4>^Q 4)1*2 4 4*J;2.x.) ^j 2»3 ^4)\»<^w<) 1 ^ I \j ^ l n -* 1 

.jlx^M ^ja X \ i \ i l&^Uul jlS" ISj^ 


t-t 


»>UI^<uL*dl y U 

Applications of Similarity in the circle 


(T X J s?'i‘j i nf) jjj O 

O 

o 

<3 juJ^ULia jj j>j ^ 

.0 

Aiajlj j>a o jv*J?li (jo 4 

^ jis j (J jis ju ^ 

j*o jya j>j o (^1 j>- 
.lf>- jU- aIsaj 

ol dill g~)J 0*)\5sJLo (J^“j ^ 

oU-Lall 4 jLU <LJLj>- 

.0 jSljJl J 



j^lk; jJdiJl 1 . jliiia ioVt JlSC^Vi ^ J 5 ^ ^3 



(r) J5CA 




0)J£A 


Q i ml ni Xll i"i l ^ I )r\ir\ q I I O 

— o 

o 


Chord 


Secant 

^>\1 i 

Tangent 


Diameter 

jiai ◄ 


crTJ^ * 


Common External Tangent 

Common Internal Tangent 

j5 ^il oA>tL« ^ 

Concentric Circles 


? J X c uJ&xtji^j 43 ^Ap J^>- j3 Jjfc : ( ^ ) Jiw ^ ^ 

?^>fx_^f 4 i f x_& f :(T) JiCi ^ ^ 

? r (c-jf) c _P-fx J f 43^P Jjfc :(f ) Jiw ^ ^ 


jg^uOD UJ>nJ 

: jU _& Aba} ^3 opl jJ j _>. c ( jj> jjjU jU jbJl 1S^ 

jj^X _>- _& = _& X f _& 






!bUS 

V 4 it f-j' ^ 

— & 4 ^ f — & ^«cb^3 1 (j! 4_*..o I 1 (3^ j5^ 


t c-b f_& 

<jax^.ja = u-ax| _&,’, — — = 

• * _>-_& 




JjVl ^-IjjJl Jvaill - cJUaJl ^ 




« * x _& 

^jiX_>ji = ( (- )jfcx|jfc,‘, {_&} = ^ _>- O | *.* 

£ x ^ = i)r x iJl : j j$Ci 

n = v ^\r 
r = r 4 

^,Y\r = ^j_a < Y\ = ii 



J^i jt Jqb 








= i. > t ( {_&} = j _>- (~1 i ) f : JAaJl ^ V 

-Jfc u J jt Jo-^1 = _> ^ c ^ = y >- 

JaJI# 

f- 

->jfcX jjfc = |jaXuJfc.'. {_&} = J_>- H ^>t V 


(^ + r)r= (o + ^ : jjSCi 


J^ = (^ + U-) (t-(j-) 


=o" 

.^ 4 -i = 



— & <-j • * • 



(_£ (Jj^l c_jL/ 2JI — oLw?LjjJl 



JlC&l 4 ^® 



r 


jls (. f ^ lf*ia2j 




jb ^jU- ik* f cJtf lit 
.*-*{> xt^ = r (^-^) 


■ 



^y\jt^ _>- ^ 

u J ^ ijj\j}\ ^la2) ^ c 

Vfxtf = '<- (•)•■• 


Bjjj^ 


cSjjIjAJ 7 T : JuU^Jl ^ T 

. 1 L5^ — ^ c -£ SjJ 1 jJ 1 _>- _& 

c 0 = ^ _> c ^ —A C**>- 

JaJI# 

_>- _& 4 (j«A»U TT . 

(*>c~o) jsJiX J_& = V (f_&) .*. 

H = (o + i)i = v (f-*) 

— f ^ . . 


J^ijlJqb# 


*w b ojbXjSb* ^ c .o^jIbxO I ^ Aa3 Ia3 1 ( b 3\^Cp** , ^I ^ 



vr 


JjVl ^IjjJl J*ai)l - B_Jlkl! 


/^W J y 



jg^iu) ujjoj (JJ 


lAc 


ls>- > ct —ft a1sjL> ^ J _>. t f (jUwciL^uJl 

L5^ ^ c — f” ^ : (J^ i —ft x — ^ —ft = i > — ft X f — & 

: jl iii^U 



j JiX_>^ = uJfcX| Ji 

A -ft f — & 


J jsci 


C— J —A _J>- _J& 

_&A~if_aAjja ^ 


?ISU 

?isu ?(_>- A) ^ = (t A) \} J* A 

jlui ?sJo-l_j 4pli A-f ^ CiwJ c _£ laJLjl 




( ji 


3 J \ V = _j>~ t c^j \ o = s > f CaIas _j>- u f fc 

.^jjta ^p\jj -ft ->- u J JSCiJl jl CA-Jl 

JaJI# 

(1- = \o x i = ^_) f x j tv 
v = \ v x o =_». f x_® f 

-J>- f X_fl> f = k_J t X J ( .-. 

_?- f x _& f = ^ f x j t c{f} = A^ n "Tv ’•" 

iA^" ® c ~ > ~ l ' i •"• 

^A' 5 \1p\jj —ft _>- ^ j jSCiJl j ^Ssj j 


Jau LJl Jqb ^ 


Sjjl^ ^1 p i c -2*~ tt 1?.S. j 1 ^jQj 4*J\aM { j-^ ^ t 




•r 


\r = j. 



-I & J <■ _>- f 3 J f = ^_j f ^j3 C-Sia _>- ^ f 0 

£ 1 Afi.^3 lj <*_J f ^)l *..o \ 

J^i® 

l£ = (\r + £) £ = ilx_^t V 

' 1 i= '(A) = ’M) ‘ 

ifx^t = T ( V f) .-. 

. A^£2J2*J 1 ^ c^J \o m S.K> \j Qj\d\ <*_j f . . 


J^uuTjqb# 

j <_>- c^j lajiJ U SjUJl S ^ f j jSCj ioVt JlSC^Vi (jjl ^ 0 







■ Ly^gJ g.pl I -bjjJl iciijljp CilcinhY 1 

L>5^ 5^5 b ^3 a31 j^>-j .^*^1? 

*(J^ S >jjb ^23 J ^2 .Jjlidl 

JaJI • 

\ JXj* Spli J^a3 >. jy3> J^i? jl ^jO jji> 

_a ^jS jlaisUilo j Ijjj _£ _>- c ^_> f V 
c, _fls x _& = k_> _& x f _& .’. 

(^-^ , r)x <\ = rv x rv 
a\ = ‘\- 1 ^r 
£0 = ^ 

.1 £o epli J^Ai >_g.y-;.'> J ^1? jl (_£l 


VO 


JjVl J-aill - >_JUaJt .jbS' 



.4-JWl Jl^JuVl ( j-o JfT 4 jOwX* 31 <=W*3 wX>-jl c^LibJl 
(ol ^U^IL^JU SjJjLo Jl 



(w)Lu^Ji jl 4^1>J1 a) Vl ^\jS^Lu)\j \ 





.dAi>U>^ ?S Spta L5^ <_>- b.s.$ \ 4*JUJ1 Jl^j^Vl { y^ <j$l Y 

*Jlj OjjJLa Jl ^l?Vl) 





(_£ jjtl]| (Jj^l c_jL/ 2 Jl — oLw?ljjJl 


. £ SjUJl SpluU f 4-JbJi JlSC^^h ^ (jjl ^ V 



(j\x*4»Uw« ( j < i5 _>- 4^_>- (jll*iaji3l ->- ( j-a 4_J f ^ 


•J*- 


,f 3 

' = L^- 


> . U J ^ jllxi^li flla t 

>- (jl O-Jl .(j^ 4^» wUP ( j^j^>1wu3 



_jfc JJP , 


Up jlu^Uus j 4 ^ jUpljJl ! JulioJl ^ 0 . 

4^>- wUP (^) D^-)lw\3l ^ (O wUP ^ _>- f 

^U>^1 ^lp J 4j wUP jJI ^k?S> _& f 

.^V = J -A 4^0 = _& J 4^1 = J f CUp- 
_J>- f LJ 4,_ * 1 



4^1 = J ^ A~p- lT* ^ jij-iijij^i^© 

^Y = ^ ^ 4 ^ ^ ^ 4 = J c? 

9* , f- 

: jl CUJl 

<j^ ^ ~ ^ J ^ A i 

J JSU3' v 


= _a _>- i^-«l = _a l_) j\5" li^ c->- _a ^- = _a J c_a <_j — = ^ ‘{-®} = £ ->- H ^_> t V 

.SU>-^ ^ip i 4_^- 44 ) 4 ! la.g.lj ' (jl C.U) ' 

U-U>l .^-^"1 — _j>- f )\5^ — _>- ^ 4^-*4»^ — ^ U *.*■>- _ >- 4 _j 3 ^ 4 U 4 —^ f A 

. j 4 ^ 4 ! laJij U { j&\ Spl jA3 ^U4»Uw« _>- f 1 

f^ v A~j^lA v 
<\ : 0 = (_>. ^_J f A) ^ : (i f A) ^ ^ 

^SsJl 0^5 \ jj \ ^9 J f 4^V 4^»\ Y ^h.yO.) ^ ^1? \j J 0 U 0 ^ 

^ 0 = J x f ;jl CUol ^Ip 4 u Spl jJl 


vv 


JjVl ^-IjjJl Jwaiil - 



^ £ t t— * ^9 f f _L as k_> = _>- i > c^w"l = i > f *uj ... a $ _>- t > f \ ♦ 

,7Tj>Jc>-jiv ,ifx J f = T ( v f) jioJi i 



:dclinll fijp .bjjJI \\ 

JSsJtJl ‘■-tf yg‘> J^jl 3 43jJC« 

a5^j» 1 3 LJyg) J (j-^b i j c 1 t *ij£> 


I 



^Lp iibJoJ Uala.>^Q JjUlJl jSCiJl lOJLuJI JLO JllJjJ I VY 
Jju .oLa)1 Sj^U *up jlxl?l2^j> jlib jl^ Igj J5vji 



J5w (Jit- ^»Jdl (_y£3 aSCJ; ^jub ^Jc>cl*J :J jJLoJ I po injjJ I >T 

1 -^. 1 \ ^ c*»X} c *^Xl.t<ii 3 1 

cJjIlJI jSC-iM US" J ^laM jU jU jl^ia 

•r'* 



4jjj>jiJa5l^al jJI^LpL^I jLSSh Jj&:JLnjlll jlo injjJI U 

4ilS^ 

^jj>- ^1 p 5j-*Jlo JU?\ t^y^j > jjLh3l c^Jl Oljlil 

<jLi^ objfc Js^»l UdajLa JjUuJl jSClJl ( j^U 
. f j* toj*JL> 'bj$ <-hyo) V >L^» >w> jilaal ^ 



<_£ jjtl]| dj^H >— A^gJ' — oLwjLjJl 


fii-.rjlly-.nln 


Two Similar Polygons jl^LuuUJl jULa4l 

JIjIjIj 4JL>UaX« 5^1iUx<JI lij, {jA iJj«M 1*^3 jUdlyia 

4^w\^o 


Similarity Ratio 


(4jL£u1I >Im) djUtfliUuj 


_$ _>- t > f ^uM ^ £ / _>- \ 4jLiJ i3 -£ —’r 1 ’ t ~ ’ $ 1 _>- ^ lil 




4 = 


/ j /( /j / ^ /»./., /, . /f 


7T = ^ 


Uk^jLiJ J^Uca l y*£>\JiZA 4«<»fa*w3 1 

:JiU J^j>UL>- l^JU ^^LiOj (jljk^j JJJ ^L*j 4^?\jj SjLp jl 4* +4 9 lA^L^a 

.« ( j^j L ila jliiiJi j\5" ^o-T culio ^3 l&pUi5 cuiia ^3 j\ij> jij oil!? !Sb> 

jU L>^3 ^LaloJl ^y^cJiZ^uJl jl jO-Vl i y ^-¥ 2 ^ 1 ^2 li) J Ol^o Jo-1 (^jl ^J> ^JSl ^ Q 1 il, ! ( ^ ) 40cJo 

1 4jL^.>j ^oUl 1 

C^AiuJl ^ r *4jJ&\ ^j^l (^5^ ^l^p 1 ^^1 CJ*AiuJl ^3 J^ljjjl Ijj^ i(Y) 40 s*1> 

.^l^Ml cJjjJl 4jLi*j 

.jlgjLijj jJdia ^3 S jiiUxJl cu^lo 1S^: ^ 

jljljfc l^j^l>J ^x5l ^A^^l Jl ^i?l CJc^loj c j> 1 oAia 4 jj1j oAla ^ 4 jj1j cJbU^ lil^ ! Y s i^ 

jliliJl jiff jIxj jljJl 

The relation between the area of two similar polygons jU^JUubU j.Utl tAA (jlrVtui J&luA j^U I 

.Ui^s3 ^jj ^1 4^«jJl { j^>\Ji£j& ( j^iiia i j*j 4^«jJl iY* 

.D^Js2J 1>^^Q (3^ ^^1 *»— jL<«Li^ 31 JiA^l ^ 3 1 ^ ^)1 1 (^J Vxi.y^L^J 1 .4 

. U»^3 i^\ 0^ ^ Cfa4W ^l igjLo 0^ tf ^ Cfa4W ^l • ^ 




duljj] uLogJLao 


iijVl ^1 ^i! SjUjj 

HffiSKteS 



v^ 


j/vi ^ijjJi j-^iii - k_Jiyi 





J| ^jUJl jl JMjJI ^jA culiuJl oJipli <-a «/?uJl |^w3 
* * 1 + 1 1 ^ J ^-vwiJ I 9 !■***■* L-o».^-«J^J^ 1^^" 

.l^jwo <w?L>- d^b- j 

.(ojL~wL^_^JI_ 2 yJO ® 4 I gg) 0 "$" 
oUU^Jlj 4 ^>oLJI LljjJl d^L^Li 

•V b C5* 

<» (L^aloJl (J ji^ J>_dJ djl&wJaj j Jj>cj 




UJI< 


: jl Jx, IjjLS c-JUaJI ^ 

lip i^Jp- (j^ 2 ^ (Jl ^JiJl cr^j^iJ ^j*-*i "®" 
4jU ^>^>-^1 I J^-l (^Jj 

.L^JLp ^Lu J cl^-w>5vP j l^Jl jb\ U^^JL 

^Ja5 lip ! J-£” ^^2^0 ^Jl <Ul*Jl ^jJIj 4-> Jij c j-& cJjXo “$" 

4^>o Lil ^Jgtfll (Jl I (jb 4 jjI d-> Lj^J^dvwa odp (jLj^idvw« 
A^jUl ^Ja.g.11 (Jl J?l ^0 <U^*)Ldo (j Jsl j^«-I Jp- 

.i^do o'yu- j (.^^-^1 ^j^uji 

4jjIj d* <?../?> lip !^Jp ^Jl AjjiaJl c_3jXo "$" 

^CT 0 J - ^ l'^ <dbda-U 4 j>-jL>cJ| AjjljJl J d-Jda ^o|j 


^ duuLulJI 



-E^- 

Bisector ^Jl^a 

Midpoint 

4l 2JL) "$" 

Ratio 

Exterior Bisector 


J^-b C_i*2da ■$■ 

Median 

Ila jl* ■$■ 

Proportion 

Perpendicular Jp j^P 


Interior Bisector 

Transversal 


Parallel 


liiU ^ 









o-LigJI jjjgjj 


d-j I . ( ^ V) J-X ] I 

. V-LiJl *\y^\j 

ijjljJl l&vaX* i(Y — V) ( j^>jjJl 

• V-LxJl 

.ojljJl J» <_^bdl oliJaj" :(r-r)^jjdl 


^ ri mViniQ ll ulg/ill 


1 a.<u) \jJ& 13 ^J^Ui J S \ 

(3jj “ OU\-U J°j* ~ J"i 


^ oi^gU aboJJojj hh.Sjo 



r 


i i ml i'i I I i“ p l i j \r\ i 


A 


v_nD l-lluLlUI 
opI^JI 


(JLUJJU d ij kS i 

cioLsdl 


V>d L— 1 nil i'i II 

ClQoJI 


LLuUxoJI Jg-b 
c^hloJI ^Ij-pg 


UiigiiJI uiiU-D 
ijuqsJI Jg.bg 


T 


;) 


r ... ^ 

Qhoi og_b 

jO^Lo-oJIg (SJ^LqjT^ 


^ cdiodjgljJ J 

oLjIaJ QmiiHi 

' J 

1 UlgjJI CiliiiUdg I 






> 

r ^ 

r 

\ 

r 



1 | Q iplr i"il k> ilj'igd j'il j-M"ildi;ln'i ] 


^5jlgj (TXjQ'i JU O 

Ci J'j o f iLbf ^_dT 


lQjclLoJI 
vjdpjLriJI LOjoioJIg 


v~ 



|d_olj: CiLDlQjg UQ-i-^ 

r 

v 


[ Lj-pgJg.j^g LldI J_ s_rp j 


£ 


opiiLio yit cilmliij ] 


iiLnjbg (Dg_Lc 


djzljjgdljj 


Jc*j>o <£ J& 1 oLs^L. jJl 

o*>\S\JL<Jl {j* J^>- ^ tl JJU-Slj 

<. iJL>Jl j 4^L>d)Jl oLjj>cx!lj 

oLv^L jJl 4 j*Jj jl 

.ioLJl LfolpJ^ clfU- 

oUl JjLjc<JI Ij^lili ciliJJ ( j-o Jl f-Lo ji 

[^S tlf! ^t>li ^-^Ij jZJ* [^A^XJ 4^4lvvw0 i? (j£j 
C Aj jl jZj J A^JLlvvwa *Up|jjJl I I jj y>- 

( j*j a^wU^JI Jj j-£"^ I Jj>-I Ji j 

*^15oj L^wUjfc LoUaj (^.Jj V * * ) ji 

ci^Li-Lwwo ^1 p ^ jij j ajJ-Jj^/I a^wU^JL c- 3 jp 
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